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The Land Evaluation and Site Assessment (LISA)  system is rooted
S. Department of Agriculture’s (I-J
in suitability analysis. Capabilit

to borrow from Alexander Pope.
rtunities and constraints for various

land uses. LESA was de ed specifically to assess re the best
farmlands are located locally. Its use has been exten to identify

for forestry, range, and riparian area protection.

The guiding force behind LESA is Lloy
idealistic lit servant in the Washing
Natural sources Conservation Service ( CS). In these days,
when bureaucrats a subject to much criticism, it is important to
remember that, in a emocracy,  the people are the government. A
democratic government should reflect the values and aspirations of
its citizens. Lloyd Wright reflects our best instincts as a people.

publican  and
ommon sense

ment should not be responsible for converti the nation’s best
agricultural lands without first considering the consequences of
such actions.

Mr. Wright is more than a public servant, he is also a partner in a
family farm. As such, he has not advocated the use of LESA as yet
another feder intrusion into the business of private i
Rather, LESA s been promoted as a means for a care
ation of projects promoted or sponsored by government. The role of
Lloyd Wright is important to note because it illustrates that a single
individual can make a difference in a democracy. Mr. Wright has
been joined by many other individuals in the refinement and devel-
opment of LESA. These individuals have bee confronted with the
conversion of farmland as a public policy issue and have found
LESA, or some variation of it, a useful tool that gives decision mak-
ers a consistent, defensible basis for comparing different parcels of
land. This Guidebook, written by two of the leading authorities on
farmland protection, contains the most current refinement of LESA.

Agriculture, after all, is really one of the very few truly essential
industries. Our nation has been blessed with productive soils,
favorable climate, and hard working far rs. Agriculture has
played an integral role in the r culture and in our
leadership position in a gl Even in this so-called
“postmodern information age,” people still must eat. As the

Xi



world’s population continues to increase into the next century, agri-
culture is likely to grow in strategic importance. The good earth is
at the base of this industry. Its wise use will determine the health,
safety, and welfare of future generations as well as our own.

Frederick Steiner
Arizona State University
Tempe, Arizona
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This LESA project started in 1990, with funding from the USDA
Natural Resources Conservation Service (then the Soil
Conservation Service). The purpose of the project was to inventory
LESA use throughout the United States and evaluate LESA systems
in selected case studies. Principal investigators were Frederick
Steiner, Arizona State University; Robert Coughlin, Coughlin,
Keene and Associates; and James Pease, Oregon State University.
Products of this project have included a national LESA conference,
a journal article, “The Status of State and Local LESA Programs,” in
the Journal of Soil and Water Conservation (1994); Agricultural Land
Evaluation and Site Assessment: Status of State and Local Programs
(1991), which summarizes the results of a national survey and pro-
files more than 200 state and local LESA systems; the book, A Decade
with LESA: The Evolution of Land Evaluation and Site Assessment
(1994), which is an edited collection of research articles on various
aspects of LESA; and this Guidebook. Participants at the national
LESA conference cited the need for a new LESA Guidebook to incor-
porate experiences since the publication of the original LESA
Handbook in 1983.

This project could not have been undertaken without the support
and guidance of Lloyd Wright, Director of Conservation and
Ecosystem Assistance, Washington, D.C., office of USDA’s Natural
Resources Conservation Service (NRCS). Lloyd wrote the original
LESA Handbook and has been a strong advocate for a systematic
approach to farmland evaluation and protection. Ann Carey now
directs the division responsible for LESA; we appreciate her contin-
ued support for our LESA project. Frederick Steiner has worked
closely with the authors of this Guidebook, providing valuable
advice and direction. Our most sincere thanks are given to the
reviewers of this manuscript, who provided extremely helpful com-
ments, suggestions, and insights into improving the first draft:
Richard Bowen and Carol Ferguson, University of Hawaii; Nancy
Bushwick-Malloy,  National Center for Food & Agricultural Policy;
Lewis Hopkins, University of Illinois, Champaign-Urbana; Herbert
Huddleston, Oregon State University; John Keene, University of
Pennsylvania and Coughlin, Keene & Associates; Lee Nellis, con-
sulting planner, Pocatello, Idaho; Frederick Steiner, Arizona State
University; Charles Tyson, California Department of Conservation,
Office of Land Conservation; and Lloyd Wright, NRCS.

For helping organize the national LESA conference and writing a
report of discussion sessions, our grateful appreciation is given to
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John lloy, and Joyce Pressley. We
also t aer, and Sasha z of Arizona
State University for their help with the accounting management of
the project. Graduate students who helped during the various
phases of this project and whose work shows in many ways in this
Guidebook are John C. Leach, Lyssa Papazian, Joyce Ann Pressley
Christine Shaw, and Adam Sussman.

Our appreciation for their guidance and interest in our project is
extended to the Soil and Water Conservation Society, especially to
Sue Ballantine and Doug Snyder, the editors who worked closely
with us. Finally, our sincere thanks for her skills, patience, and per-
sistence to Janet Meranda, who did the word processing through
many drafts of the manuscript and to Nancy Knowlton who helped
Jan with layout and design, as well as word processing of the first
draft. Without the help of all of these people, and others who con-
tributed documents and other materials, we could not have com-
pleted this Guidebook.

James R. Pease
Corvallis, Oregon

Robert E. Coughlin
Philadelphia, Pennsylvania
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ing into account not only soil quality but also other factors that affect
agricultural practices and then rating farmland sites on a relative
scale for decision making.

The Site Assessment criteria identified numerous social, geograph-
ic, and economic factors that affect land-use decision making, such
as proximity to urban centers and the level of agricultural invest-
ments and agricultural infrastructure. By adding the Site
Assessment portion to LESA, NRCS produced a tool which, when
used properly, helps federal agencies make decisions for funding or
project development that do not augment urban sprawl or convert
prime farmland to other uses.

Pilot tests. Once the LESA concept had been drafted, NRCS tested
the concept in 12 counties in six states in the United States. In each
county, an NRCS district conservationist teamed up with the coun-
ty planner and other local officials to create a locally focused Site
Assessment system to accompany the local soil and agricultural
productivity data in the Land Evaluation part of the system.

The pilot states represented different types of land use and land
capability from around the United States. For example, in DeKalb
County Illinois, 97 percent of the land was prime farmland in 1980,
whereas in Whitman County, Washington, less than 10 percent of
the land was prime-mainly because of highly erodible soils

At the end of the pilot test period, all participants in the test pro-
gram attended a conference in Washington, D.C., to share informa-
tion and their experiences and to make recommendations on devel-
oping a national model. From data collected at the conference and
in the field, the 1983 National Agricultural Land Evaluation and
Site Assessment Handbook was written to provide guidelines for
implementing the LESA system in the rest of the nation.

Farmland Protection Policy Act of 1981. In 1984, LESA criteria
were included in the federal Farmland Protection Policy Act (FPPA)
rule to help federal agencies determine which agricultural land
should be protected from development. This marked the first time
that federal agencies had guidelines that enabled staff to decide
how their funds would contribute to land uses impacting agricul-
tural lands. FPPA requires federal agencies to use LESA criteria to
identify and take into account potential adverse effects of federal
programs on the preservation of farmland. It also requires agencies
to consider alternative actions, and as appropriate, to lessen such
adverse effects and ensure that federal programs are coordinated
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with state, local, and private programs and policies. Under the revi-
sions to the FPPA rules in 1984, LESA is now also used to determine
which lands are to be committed to urban uses.

andbook revisions. In the 10 years following the develop-
ment of the first national LESA model, much has taken place at the
national, state, and local levels. In 1990, a three-phase research pro-
ject was initiated to accomplish the following:

1. Conduct a nationwide inventory of existing state, county, and
municipal LESA projects.

2. Evaluate the technical reliability of existing LESA systems.

3. Recommend improvements for the design of future LESA
systems.

The research project was headed by Frederick R. Steiner, Arizona
State University, in cooperation with James R. Pease, Oregon State
University, and Robert E. Coughlin, Coughlin, Keene and
Associates. All three professors had provided leadership in the
development of LESA since the beginning in 1981. The study found
that some 212 LESA systems had been developed in 26 states. The
study also noted many areas for improvements to the LESA system.
The study’s findings were presented at a national LESA conference
organized by John Keller, Kansas State University, in March of 1992.
The revisions to the 1983 LESA Handbook and the development of
this new Guidebook were based on recommendations from partici-
pants at the national LESA conference.

Although a number of people have been involved in developing
and implementing LESA systems in the past 15 years, special
recognition needs to be given to Frederick Steiner, James Pease,
and Robert Coughlin for their long-term support in developing
and improving LESA concepts and techniques during the 198Os, a
period of low national support. This Guidebook will provide step-
by-step assistance to those developing new state or local LESA sys-
tems as well as stimulate new ideas for revitalizing existing LESA
systems.

Lloyd Wright
Natural Resources Conservation Service
Washington, D.C.
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OVERVIEW

“Land classification is providing an essential basis for sound land-
use programs. Moving painstakingly, demanding high scientific
skill, . . . the classification of land assets and liabilities is gradually
setting up a general ledger account for the nation’s land YesouTces.
In some areas, one phase only of the assets and liabilities-the soil-
is being recorded with meticulous care. In other areas, a variety of
items-soil, climate, vegetation, present use, and misuse-are
inventoried on a large and generalized scale. Practical needs have
dictated the individual methods.” (Excerpt from cited  in Planning
for America, 1942.)

This Guidebook is intended primarily for persons interested in
developing a Land Evaluation and Site Assessment (LESA)  system
for their state or locality. LESA is a numeric rating system for scor-
ing sites to help in formulating policy or making land-use deci-
sions on farmlands. The system is designed to take into account
both soil quality and other factors affecting a site’s importance for
agriculture. The Guidebook explains what steps are involved and
how to implement them.

Efforts to classify and evaluate agricultural lands for land-use pol-
icy have been undertaken in the United States since at least the
1930s. These early classifications, based on current use or land
capabilities, were compiled and profiled by the National Resources
Planning Board in a 1940 publication entitled, Land Classification in
the United States (NRPB, 1940). In Canada, G. Angus Hills devel-
oped resource rating systems for agriculture, as well as for forestry
and outdoor recreation uses during the 1940s and 1950s. Hills’
method combined ratings for land capability, suitability, and feasi-
bility. Capability studies were used to evaluate physical attributes
for potential uses, such as agriculture, while suitability studies
evaluated the existing conditions, and feasibility studies evaluated
costs of bringing land into production (Belknap and Furtado,
1967). Hills’ land evaluation system formed the basis for the
Canada Land Inventory (retch,  1986). Ian McHarg’s “ecological
determinism” method employs suitability analysis for various
land uses in an overlay format to evaluate the most environmen-
tally suited locations for development activities (McHarg,  1969).
Several of these methods as well as general concepts of suitability
analyses are reviewed by Hopkins (1977).

The U.S. Department of Agriculture’s Natural Resources
Conservation Service (NRCS-formerly the Soil Conservation
Service) developed several soil-based systems to classify farm-
lands. These included the land capability system, which contains
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eight classes based on limitations to agriculture and, more recent-
ly, the important farmland classification system, based on soil
qualities and economic importance to state and local economies
(see Appendix >. Several other rating systems, such as the Storie

ex (Storie, 1933), the Tulare County, California, Agricultural
ing System (Tulare County, 1975), and the Jackson County,

Oregon, Farmland Evaluation System (Stockham, 19761, were
developed by state and local governments for both farm manage-
ment and land-use programs.

In 1981, the Soil Conservation Service (now NRCS) developed and
began testing the Land Evaluation and Site Assessment (LESA)
system. The uniqueness of LESA was that it provided a national
model with consistent terminology and a set of classification pro-
cedures using soil-based and other site factors while offering a
great deal of local flexibility.

In 1984, a generic LESA system was adopted by USDA in federal
administrative rules (See Ap endix A) to be used y federal agen-
cies in evaluating projects causing agricultural land conversion.

ore than 200 state and local governments in the U.S. have adapt-
ed LESA procedures for their own circumstances and policy objec-
tives. Once certified by NRCS, state or local LESA systems are used
in place of the federal LESA system for evaluating projects pro-
posed or reviewed by federal agencies.

LESA is an analytical tool, not a farmland protection program.
State or local governments can help preserve lands for agricul-
ture through land-use planning policies, agricultural districts or
zoning, acquisition of development rights, or other techniques as
well as by strengthening the local farming economy through tax
incentives and agricultural development programs (Coughlin et
al., 1981; Toner, 1984). LESA’s  role is to provide systematic and
objective procedures to rate and rank sites for agricultural impor-
tance in order to help officials make decisions. A LESA system
can be useful in addressing many questions, including the fol-
lowing:

What land should a city, town, or county designate in its com-
prehensive, master, or general plan or zoning ordinance for
long-term continuation in agricultural use?

How can agricultural lands be ranked into two or more land
classes?

4



Which farm sites should be given highest priority for purchase
of development rights?

What is the significance of highway project impacts on farm-
land?

Should a zoning permit be given to partition farm land or to
allow a non-farm use?

Which site among development project alternatives least
impacts agricultural lands?

The primary subject of this Guidebook is the development of agri-
cultural LESA systems for state or local use. However, LESA can be
adapted to a number of other resources, such as forestland, range-
land, aggregate sites, riparian zones, and wetlands, as well as eval-
uating land suitabilities for urban or rural development. The appli-
cation of LESA to forestlands is discussed in Appendix
applications are discussed in Appendix C.

This Guidebook builds on the LESA experiences of state and local
governments over the past dozen years and on a number of
research studies of LESA systems. It addresses the range of topics
a state or local government committee will encounter in develop-
ing a local LESA system, beginning with the question of whether a
LESA system is needed or not. Once it is determined that a LESA
svstem is needed, the Guidebook outlines steps for the following:

appointing a LESA committee,

specifying one or more factors measuring soil quality for the
Land Evaluation component,

specifying another set of factors relating to non-soil site condi-
tions for the Site Assessment component,

developing a rating scale for each factor,

assigning weights to each of the factors,

tallying the weighted factor ratings to obtain a LESA score,
and

preparing score thresholds for decision making.



OVERVIEW

The factors and weights will be accepted only if they and the
resulting LESA scores make sense to local farmers and officials.
Therefore, involvement of knowledgeable local people in formu-
lating a LESA system is vital.

With the help of the LESA committee, a proposed LESA system
should be thoroughly field checked and adjusted accordingly
before it is adopted. After adoption, it should be reviewed period-
ically to make sure it continues to provide acceptable results.

This Guidebook is organized into the following nine chapters by
steps in the LESA development process:

Chapter 1 sets out the basic concepts and procedures of the
LESA system.

Chapter 2 outlines the procedures for assessing potential
users and types of applications for a LESA system.

Chapter 3 presents process options for working with local
committees to formulate a LESA system.

Chapter 4 addresses the selection and scaling of Land
Evaluation factors.

Chapter 5 addresses the selection and scaling of Site
Assessment factors.

Chapter 6 discusses ways to combine and weight LE and SA
factors.

Chapter 7 explains ways to test a draft LESA system before
approving it for general use.

Chapter 8 explores the problems encountered in setting LESA
thresholds for various types of decisions and suggests meth-
ods for establishing thresholds.

Chapter 9 summarizes the key points discussed in the
Guidebook.

The Bibliography directs the reader to more detail on certain top-
ics. The Glossary defines certain terms used in the Guidebook. The
appendices provide supporting material for the text, as well as
supplemental information on various topics. Appendix A provides
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OVERVIEW

the legal framework for LESA in federal administrative rules,
including the generic LESA scoring system used for federal pro-
jects. Appendix B provides guidelines and examples for forest
LESA systems. Appendix C gives examples and references for
LESA applications to riparian areas, wetlands, sand and gravel
sites, and rural residential suitability. Appendix D discusses the
use of computer spreadsheets and geographic information systems
in developing and administering LESA systems. Appendix E pro-
vides supplemental information for the Land Evaluation compo-
nent. Appendix I? lists LESA contacts by state.

Readers are encouraged to use or adapt any of the ideas presented
in this Guidebook. Users are also encouraged to consult the following
two other recent LESA reference books: Agricultural Land Evaluation
and Site Assessment: The Status of State and Local Programs, which pro-
vides profiles and contacts for LESA systems developed between
1981 and 1993; and A Decade With LESA: The Evolution of Land
Evaluation and Site Assessment, which contains research papers on
various aspects of LESA. Both are cited in the Bibliography section.
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CONCEPTS FOR LESA DEVELOPMENT

The Land Evaluation and Site Assessment (LESA) system helps
decision-makers compare sites on the basis of their agricultural
value. This is done by quantifying soils and other site factors, then
systematically combining them to produce a score for each site.
LESA also makes it possible to group sites with similar scores and
establish thresholds as a basis for action.

This chapter will discuss briefly the concepts related to developing
and using a LESA system. Each of these concepts is elaborated in
subsequent chapters. First, it may be helpful to define certain
terms used in this Guidebook. The term factor is used to label a
group of attributes, such as soil potential, size, compatibility, or
scenic quality. Factor scale or scaling refers to the way points are
assigned to a factor. For example, farm size may be scaled by
assigning points from 0 to 100 to a series of size groups. The num-
ber of groups and the method of scaling is left to the local commit-
tee, although this Guidebook outlines examples for many factors.

refers to the number
ite, before weighting

signed to a factor for

to denote the factor rating after weigh
relative importance of a site compared
for the total of all weighted factor ratings, i.e., a LESA score.

ig~ti~g refers to assigning a weight (for example, O-1.0) to each
factor in order to recognize the relative importance of the factor in
the LESA system. System refers to all the factors, weights, and
scales used in the evaluation of soils and other site conditions.

The LESA system is flexible and can easily be adapted to state or
local conditions. As Chapter 3 explains, this is usually done by a
LESA committee appointed by elected officials. Figure 1 .l illus-
trates the general process discussed in this Guidebook  for develop-
ing a local LESA system.

A person trained in LESA procedures can be very helpful in coor-
dinating project activities and assisting the LESA committee. The
role of a trained LESA advisor or other LESA project coordinator is
discussed in Chapter 3.

It is important that state officials (for a state system) or local offi-
cials (for a local system) appoint the members of the LESA com-
mittee in order to provide political legitimacy. If it has not been
determined whether a LESA system would be useful, assessment

11
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of the potential users and types of applications may be done before
appointment of a committee. The results can be used to decide
whether to proceed with LESA development. If it has been deter-
mined, or seems likely, that a LESA system will be useful, the LESA
committee could initiate the assessment of potential users and
applications. In either case, the committee may need to set priori-
ties or make other decisions on the needs of potential users and the
specific applications for which the LESA system will be designed.

The committee may work on both LE and SA as a full committee or
have LE and §A subcommittees. To set up the LESA system, factors
are selected and defined and a rating scale developed for each fac-
tor. The factor scale ranges from 0 to 100, as discussed in the exam-
ples in Chapters 4 and 5. While LE factors are based on established
methods of assessing soil quality, such as soil potentials or land
capability classes, SA factors cover a wide variety of site characteris-
tics. Selection of SA factors will vary according to local needs.

LESA is a system for combining soil quality factors with other fac-
tors that affect the importance of the site for continued agricultur-
al use. Soil quality factors are grouped under Land Evaluation
(LE).  The other factors are grouped under Site Assessment (SA).
The SA factors are of three types: non-soil factors related to agri-
cultural use of a site, factors related to development pressures, and
other public values of a site. Thus, an agricultural LESA system
may contain some or all of the following components:

Land evaluation

Soil-based factors.

Site assessment

SA-1: Factors other than soil-based qualities measuring lim-
itations on agricultural productivity or farm practices.

SA-2: Factors measuring development pressure or land
conversion.

SA-3: Factors measuring other ublic values, such as his-
toric or scenic values.
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This classification is presented in Table 1 .l, which shows how
LESA scores are computed using arbitrary values for some typical
factors. This LESA site is illustrated in Figure 1.2. Table 1.1 is sim-
plified to show a site with one soil type and two LE factors. In actu-
al practice, most sites will have more than one soil type. Soil poten-
tial ratings could be used as the sole LE factor or two or more soil
factors could be used. The SA factors can be combined in several
ways-as discussed in Chapters 4,5, and 6.

The committee that formulates the LESA system will typically con-
clude that some factors are more important than others.
Accordingly, the committee will assign a relative weight to each
factor (Column 3 in Table 1.1). The approach used in this
Guidebook is to use a weight range of 0 to 1.00, so that all weights
add up to 1.00 for a particular factor.

Once the system is set up, each site is rated for each factor on a scale
from O-100 (Column 2). Then, each factor rating is multiplied by the
corresponding factor weight (Column 3) to obtain a weighted factor
rating (Column 4).

Weighted ratings are summed to yield the total LESA score, which

Table 1 .I.  An example of computing a LISA score

(1) (2) (3) (4)
Factor rating Weighting Weighted

Factor name (O-l 00) x (Total = 1 .OO)  = factor rating

Land evaluation (site with one soil):
1) Land capability 6 8
2) Soil productivity 6 2

Subtotals
Site assessment-l (agricultural use factors):

3) Acreage of farm 100
4) Farm investment 8 0
5) Surrounding uses 6 0

Subtotals
Site assessment-2 (development pressure):

6) Protection by plan or zoning 9 0
7) Distance to sewer 7 0

Subtotals
Site assessment-3 (other factors):

8) Scenic quality 5 0
Subtotals

Total of factor weights llllllllllllllll
(must equal 1 .OO) llllllllllllllll

lllllllllllllll
Total LESA score lllllllllllllll
(sum of weighted factor ratings) llllllllllllllll

lllllllllllllll

X
X

X
X
X

X
X

X

0.30
0.20
0.50

0.15
0.05
0.10
0.30

0.06
0.05
0.11

0.09
0.09

=
=

=
=:

=

20.4
12.4
32.8

15.0
4.0
6.0

25.0

5.4
3.5
8.9

4.5
4.5

71.2

1 4
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F

150 acres in a farm zone
Dairy farm
Some hay fields
Some pasture
Rolling terrain
House
Barns
Fences o

fia

NININl

& N

68 N

@ N

&ii N

Figure 1.2. Illustration of a farm rated in Ta

will range between 0 and 1OO.l  In the example shown in Table 1.1
the total LESA score is 71.2.

The computation described above and in Table 1 .l is set out in a
spreadsheet format in Appendix D. Using a computer spreadsheet
will ensure that a systematic computation process is followed and
that there will be no arithmetic errors. The main work in setting up
a LESA system, however, is deciding what factors to include, what
rating scales and systematic measurement procedures to use for
each, and what relative weights to assign to each factor.

and thresholds

It is important to field test the draft LESA system, perhaps several
times, in order to adjust the factor scales or weights. A comparison

’ Note that the loo-point  scale used in this Guidebook differs from the formulation presented in
the 1983 LESA Handbook, 



of LESA site ranki s to an independent ranki
marking) may also helpful in evaluating the
testing and benchmarking are discussed in Chapter 7.

Thresholds are used to group sites by scores into two or more
classes for decision making. Examples of thresholds and methods
of setting them are given in Chapter 8.

State or local officials then adopt the LESA system as part of the
state or local decision-making process. Usually, LESA scores or
classes are used as a guide to aid decision makers, rather than a
legally binding requirement. It is important to evaluate the LESA
system periodically to adjust for changes in policy, agricultural
practices, or new research on LESA techniques.

Throughout the LESA development process, committee members
should consider the focus of the system, the data sources to support
factor scaling, the redundancy of factors, the reproducibility (consis-
tency among users) of the LESA scores, and the replicability of the
LESA scores for different sites having similar characteristics.

Focus. The focus of the system addresses the question, “What are
we trying to learn from a LESA score?” If the objective of LESA is
to evaluate the agricultural value of a particular parcel relative to
all other agricultural parcels in the jurisdiction, then LE and SA-1
factors may suffice. If it is important to evaluate development pres-
sure or other public values as well as agricultural value, then SA-2
and SA-3 may be important to the LESA system. The LESA appli-
cation may be for zoning or special district designation, zoning
permits to change the land use, purchase of development rights, or
for an impact assessment, but the above objective may be the same.
In some cases, the objectives of different applications may vary,
requiring different factor weights or different factors.

Chapter 5 outlines a set of SA-2 and SA-3 factors which deal with
development pressure and other public values. While SA-2 and
SA-3 factors may be combined with SA-1 factors in a LESA system,
another option is to rate SA-2 and SA-3 factors separately and
overlay or compare the results to an agricultural LESA (LE + SA-1)
score. By keeping the focus on a single land use, a clear basis for
comparing the agricultural value of one parcel to others on a rela-
tive scale will be established. SA-1 factors that directly affect agri-
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cultural use of the land include parcel size, percentage of the site
suitable for agriculture, and compatibility with surrounding land
uses. Incompatible land uses may limit farm practices, as a result
of vandalism or complaints about noise, odors, dust, and farm
chemicals from nearby residents or users of public or commercial
facilities. SA-2 factors such as availability of public water, sewer, or
fire protection services, or quality of road systems do not directly
affect agricultural practices or production but instead are factors
related to the pressure for conversion to other uses.

SA-3 factors, such as scenic or historical values, may represent
other important public objectives in preserving agricultural lands.
As outlined in Chapter 6, several options are possible for incorpo-
rating these factors into a site evaluation for a particular applica-
tion. If a jurisdiction intends to use its LESA for review of zoning
permit applications in a farm zone as well as for purchase of devel-
opment rights, the LE + SA-1 factors and weights may remain the
same for both applications. However, the SA-2 or SA-3 factors may
be used differently in each application. For example, SA-2 factors
may be omitted from zoning permit review, while for purchase of
development rights, they may be used as a separate rating system
or built into the LE + SA-1 LESA system as a third set of factors and
weights. If the latter approach is used, the committee may wish to
set separate LE and SA-1 factor thresholds at levels to assure a
desired level of productive capacity regardless of the conversion
pressure measured by SA-2 factors. Methods for setting these
thresholds are discussed in Chapter 8. More discussion of the ques-
tion of focus can be found in three chapters contained in the book
A Decade with LESA (Pease and Sussman, 1994b; Huddleston, 1994;
Bowen and Ferguson, 1994).

Data sources. Data sources for factors and their point scaling
should be explicit for each factor. As an example of data sources for and their point scaling

the factor parcel size, a sample of ownership parcel sizes from should b e explicit for

assessor rolls can be used to determine the range of parcel sizes
and the appropriate size threshold for maximum points (e.g., over
100 acres). Data and maps from other sources, such as local plan-
ning or development offices, state departments of agriculture,
Census of Agriculture, or Cooperative Extension Service can be
helpful in deciding on the point allocation scale for several SA fac-
tors. Data may include primary sources, secondary sources, expert
opinion, or special surveys. Documentation for some SA factors
may be a problem. The LESA committee may decide not to use
those SA factors with inadequate data available or to adjust the fac-
tor scale to reflect available data.

17
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Redundancy. Ferguson et al. (1990) reported that in the draft
Hawaii LESA, five different measures of soil quality were high-

change significantly,
dropping redundant LE

ly correlated (all were above 0.85 correlation coefficient), even
factors will simplify the given the diverse soils conditions of the test parcels. This find-

ing indicates that one or two LE factors may serve the purpose.
While the relative rankings of sites may not change significant-
ly, dropping redundant LE factors will simplify the procedures.

Redundancy tends to be more of a problem with SA factors. The
Ferguson et al. study (1990) found that, while correlation was
not high among Hawaii’s 10 SA factors, only four were needed
to explain 95% of the variability in SA scores. They concluded
that the Hawaii system would be less cumbersome and produce
nearly the same results if it consisted of four rather than 10 SA
factors.

Pease and Sussman (199410)  reported that statistical analysis for a
case study LESA system with 10 SA factors showed that correlation
at a significant level occurred for all but two factors. Two of the fac-
tors had a correlation of 1.0, meaning that use of only one of the
factors would provide the same results. Four factors explained
about 90% of the variation in total scores. Since two of the four fac-
tors were significantly correlated, only two factors remained which
were not correlated at a significant level. These two factors
explained 74% of variation in total scores. The four factors proba-
bly could yield the same relative site rankings as the 10 factors.
Factors such as zoning, plan designations, surrounding land use,
and proximity to urban services tend to be correlated. Each factor
should be selected to measure a distinct quality or attribute of the
site.

It should be noted, however, that there could be cases where the
unexplained 5% or 10% could be important. In evaluations, as
opposed to tests of hypotheses, these outliers represent real differ-
ences, not just statistical anomalies. This possibility should be con-
sidered by the person doing the correlation analysis.

An analysis of factor correlation may be performed by the LESA
advisor or other person familiar with statistical procedures. After
discussion among the LESA committee members, factor adjust-
ments can be made to simplify the LESA system and avoid unin-
tentional over-weighting of factors by redundancy.

Reproducibility. In order to obtain consistent factor ratings and
LESA scores, measurable factors and clear definitions must be

18
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used. The use of unambiguous tables to assign points will help
assure consistency. Examples of unambiguous tables are given in
Chapters 4 and 5.

Replicability.  Different sites with the same or similar factor char-
acteristics should yield the same or similar factor ratings. If ratings
are reproducible, in most cases they should also be replicable.
Replicability can be evaluated during field testing.

This chapter discussed LESA terminology, the process for develop-
ing a LESA system, a computation model for assigning weights to
factors, and key concepts and procedures. More detailed guide-
lines are presented in other chapters of this Guidebook.
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ASSESSING NEEDS: USERS AND APPLI~AT~DNS

Any agency or organization that decides a Land Evaluation and
Site Assessment (LESA) system might be useful in its community
should conduct an assessment of potential users and applications.
The user assessment identifies the needs of all potential users of a
LESA system and the applications for which it will be used. The
assessment should lead to a better understanding of the existing
local, state, and federal policy framework, and the funding and
staffing requirements for development and operation of the LESA
system. While it may not be possible to answer all of these ques-
tions at the beginning of the process, a thorough assessment of
potential users and applications will make it easier to develop an
effective LESA system.

The impetus to consider developing a LESA system for state or
local use can come from a variety of sources, such as local or state
planners, a planning commission, local elected or appointed offi-
cials, U.S. Department of Agriculture agency staff, individual cit-
izens, or organizations concerned about farmland protection.
Some existing LESA programs have been initiated by the gover-
nor’s executive department or state legislature. Legislation in
Vermont (ACT 200) provided that LESA be used by local govern-
ments for identifying farm and forest lands to be given land-use
protection. Illinois developed a statewide farmland protection
policy, at the initiative of the governor’s office in 1980 and
approved by the legislature in 1982. LESA is used at both the state
and local levels as a farmland evaluation tool (Riggle, 1994). In
1993, the California legislature directed the state Department of
Conservation to develop a set of LESA guidelines for use by local
governments as an optional method to assess the significance of
farmland conversion. Pennsylvania legislation requires LESA to
be used for purchase of development rights programs that use
state funds. The I-Iawaii legislature established a state commis-
sion to develop a LESA system to evaluate farmland for
statewide zoning. In other cases, as in Bonnevillle County, Idaho,
the impetus for LESA development came from a local need for a
farmland evaluation tool.

rs

The user assessment
identifies the needs of
all potential users of a
LESA system and the
applications for which
it will be used.

The timing and administration of the user assessment may vary
according to the circumstances of LESA initiation. If the impetus

2 3



CHAPTER 2

were a state requirement that LESA be used for certain applica-
tions, the LESA committee could be appointed first and the user
assessment may be one of the committee’s tasks. If it has not yet
been determined that a LESA system is needed, a user assessment
may be performed before a LESA committee is appointed.

The user assessment may be performed by a designated project
coordinator, by staff of a public agency or other organization
which administers farmland programs, by members of a soil
and water conservation district, by faculty of a college or uni-
versity, or by consultants. If a LESA committee has been formed,
a member of the committee may take the lead in conducting the
assessment.

The assessment may be as simple or as thorough as needed. An
example of an assessment form is given in Figure 2.1. The form
could be mailed to appropriate agencies or other potential users
and the results collated for committee use. Another approach
would be to hold a short meeting of potential users to explain
LESA and then ask attendees to fill out a questionnaire. Interviews
may be necessary to clarify or to discuss potential applications; for
example, an assessor may need more information to determine
potential usefulness of a LESA system.

state policy framew

State and local policies affecting farmland protection will have
some influence on the design of the LESA system. Development of
a LESA system could be a plan policy or part of the development
of a plan. Where a local government has adopted a comprehensive,
general, or master plan, land-use policies will provide an impor-
tant context for a LESA system. Policies may also relate to growth
management, economic development planning, or environmental
impact assessment. They may also include specific terminology
that helps shape the local LESA system, such as the use of USDA
Natural Resources Conservation Service (NRCS) land capability
and important farmlands classification systems. For example, a
1993 Oregon law (HB3661, 1993) requires land capability classes I
and II and prime and unique lands to be regulated as “high value”
agricultural lands with more stringent zoning regulations than
non-high value lands. In most cases, the local or state planning or
development office can provide information on the local and state
policy framework. This information should be summarized for use
by the LESA committee.
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Dear

We (identity) are currently considering the development of a Land Evaluation and Site
Assessment (LESA) system for use in (jurisdiction). LESA is a numerical system for
rating the quality of farmland, using both soils and site conditions. All ownership
parcels in (jurisdiction) can be given a score on a O-100 scale. Initially, we intend to
use the LESA system to (intended use). However, we would like to design the system
so that other potential users will find it useful. Please help us by answering the follow-
ing questions:

Your agency: Date:

Your name: Your position:

Please check the following types of applications you might make of a LESA system
and indicate estimated frequency of use (A = more than 5 times/year; B = l-5
times/year; C = once every 2 years; and D = other).

Yes No Frequency
1. Designate farm zones

2. Designate farmland districts (voluntary)

3. Other designation purpose (describe briefly):

4. Permit review (list types of permits):

5. Purchase of development rights or
conservation easements

6. Transfer of development rights

7. Property assessment for taxation

8. Property evaluation for lending

9. Assess environmental impacts of a project
or program

10. Review actions of another agency

11. Program evaluation or other research
application

If you have special considerations that you think need to be included in a LESA sys-
tem, please list them here or attach extra sheets:

Thank you for your help. Please contact (contact person) for more information.

Figure 2.1. Example of a form to identify potential LESA users
and applications
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In some cases, an agency may be interested in LESA but does not
have staff time or expertise to administer a LESA system. It may be
possible to arrange for one agency to administer LESA for other
agencies.

The funding for LESA administration may be considered during
needs assessment. However, until a system is developed and test-
ed, costs of administering the system will not be known. Also, bud-
get allocations may be dependent upon a demonstration of LESA’s
utility.

The assessment process may be more or less formal than outlined
in this chapter, depending on local conditions. Each community
should adjust the process to its needs. Often help for this type of
project is available through faculty at state or private universities
or colleges, local or regional planning agencies, or private consul-
tants. In some cases, the LESA advisor or a member of the LESA
committee may be able to perform the user assessment.

After the information from the questionnaire is tabulated, a sum-
mary in text and tabular format will be very helpful to the LESA
committee. The various applications can usually be accommodat-
ed in a single LESA system. However, certain applications, such as
purchase of development rights within specified geographic areas,
may require more than one set of factors and weights. For exam-
ple, Lancaster County, Pennsylvania, allots higher factor ratings to
farms that are close to certain urban areas in order to create a
growth buffer (Daniels, 1994). Many other LESA applications, in
contrast, allot lower factor ratings to any farm that is close to an
urban area.

All potential users should be invited to have a representative on
the LESA committee. This will help build a more credible system
with greater potential use. The LESA committee will need to dis-
cuss how the results of the user assessment will be used to guide
development of the LESA system. The assessment can be used as a
reference point at several stages of LESA development, including
factor selection, scaling, and weighting.
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ITTEE  FOR FORMULATING A LESA SYSTEM

One of the key Land Evaluation and Site Assessment (LESA)
system concepts is to include knowledgeable local people in for- experience o f  farm-

mulating the local system. The expertise and experience of ers and those work-

farmers and those working with farmers is essential in estab-
ing wi th farmers is
essent ia l  in  estab-

lishing a sound LESA system. A LESA committee can help estab- lishing a sound LESA

lish public credibility and political acceptability for the system.
It is best if the committee is appointed by elected officials.
However, in some cases, formal appointment may not be neces-
sary. Instead, a local government agency, such as the planning
department or planning commission, or a private group, such as
a farm bureau or soil conservation district, may provide the
legal and political base for the effort.

The role of the LESA committee should be to provide a range
of state or local expertise to help develop a sound LESA sys-
tem. Committee members cannot be expected to be current on
LESA research and technical problems with LESA develop-
ment and application. This latter role could be performed by
a trained LESA advisor, if available, or other LESA project
coordinator.

The specific public policy objectives for farmland protection
and the types of applications for which LESA will be used
should be determined by an assessment of potential users and
applications, as outlined in Chapter 2. This assessment will be
helpful in deciding whether a single LESA committee will work
best or whether LE and SA subcommittees should be used. It
will also guide the committee in factor selection, scaling,
weighting, SA factor combining, and setting thresholds for
decisions.

The overall process for developing a LESA system is outlined
in the flowchart in Figure 1.1. This chapter discusses options
for organizing local committees, based on experiences of
jurisdictions from a national LESA survey conducted in 1991
(Steiner et al., 1991) and user discussion at a national LESA
conference held in 1992 (Malloy and Pressley, 1994). The chap-
ter also suggests the use of a trained LESA advisor to assist
the committee with technical aspects of LESA development
and the use of structured processes to achieve consensus
among committee members on issues of factor selection, scal-
ing, and weighting. Local LESA committees must have com-
petent technical assistance to produce a sound, defensible
LESA system.
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The assistance of a trained LESA advisor will be immensely help-
ful to LESA formulation. Various research reports completed since
1981 have increased the knowledge base on formulating rating sys-
tems. A trained advisor can bring the benefits of this knowledge to
the process and provide technical assistance to the committee.
Specifically, a trained advisor can:

e prepare and conduct the user assessment,

0 provide focus to meetings. In some cases, it may be desirable
to have a person trained in group facilitation lead the meet-
ings if the LESA advisor does not have these skills,

0 assist the committee to interpret the assessment of potential
users and applications in formulating factors and weights,
and

9 provide the committee with knowledge of available resources,
research studies, other committees’ experiences, pertinent
studies, and similar applications.

The trained LESA advisor could be a Natural Resources
Conservation Service 

1994),
and the publication Agricultural Land Evaluation and Site
Assessment: Status of State and Local Programs (Steiner et al. 1991)
will be very helpful.

mmittee

In most cases, a LESA committee will be appointed by state or local
officials. In some rural counties or townships, a planning commis-
sion may serve as the LESA committee.

‘Note: At the time of this writing, Natural Resources Conservation Service (NRCS)  and the Soil
and Water Conservation Society plan to sponsor training workshops on LESA, starting in
November 1996. The intent is to provide trained LESA advisors to assist LESA committees. This
section and other references to a trained LESA advisor are written under the assumption that
such training will be available. The status of training programs should be available from state
NRCS offices, listed in Appendix F.
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The 1991 LESA survey (Steiner et al. 1991) found that committee
members usually consist of NRCS staff, planning commissioners,
local planners, county- or university-based Cooperative Extension
Service staff, local farmers, people engaged in farm service activi-
ties, other citizens, non-NRCS soil scientists, and other college or
university faculty with expertise in LESA or agriculture. The com-
mittee usually includes public agency staff knowledgeable about
agriculture as well as farmers and others representing significant
commodity groups and with a broad view of agriculture.

As outlined in Chapter 2, the LESA committee may oversee the
assessment of potential users and applications if it has already
been decided to develop a LESA system, because of a legal require-
ment or other reason. On the other hand, this user assessment may
have been completed before appointment of the committee to
determine whether or not to proceed with LESA development. In
either case, the committee has the important task of deciding how
to use the information. It may not be practical to design a system
to address all identified applications. The report may present alter-
natives that require a decision. In some cases, different types of
applications may require variations of the basic system. For exam-
ple, siting and environmental assessment of alternatives for linear
corridor projects, such as highways or pipelines, may require a dif-
ferent set of SA factors than would designating lands for agricul-
tural zoning. Illinois uses 16 SA factors for corridor projects and
eight factors for site specific projects (Riggle, 1994). The first task of
the committee, then, is to make decisions on LESA applications
based on the user assessment report.

Another initial task of the local committee is to define the plan-
ning area for the land evaluation. If LESA is to be used to desig-
nate agricultural zones or agricultural sites of high priority, the
planning area will be, in most cases, agricultural lands in the
county, township, or state. Part of the jurisdiction may be occu-
pied by urban land or other nonagricultural land uses, and cities
may have adopted planned expansion policies (e.g., urban growth
boundaries) that would affect important farmlands. Any such
land in the proposed planning area that is known to be unavail-
able for agricultural uses may be excluded from further consider-
ation. For example, urban lands and state and federal lands may
be excluded if they are unavailable to agriculture. However,
where state or federal lands are used for agriculture or where gov-
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ernment land disposal for private agricultural use is a possibility,
these lands may be included.

The planning area may also depend on the status of land-use plan-
ning in the jurisdiction. If a comprehensive, general, or master
plan, zoning ordinance, or farmland district is already in place,
LESA may be used to evaluate requests for land-use conversion on
lands zoned or otherwise designated for farm use. In farmland
purchase or conservation easement programs, the lands to be con-
sidered for purchase or easement may be even further restricted to
lands within a portion of agricultural zones.

A third task is to decide whether to work as a single LESA com-
mittee or as separate LE and SA subcommittees. In many cases, it
will be advantageous to have subcommittees, because the tasks of
factor selection and scaling will be quite different for LE and SA.
Often, there will be some overlap of subcommittee membership.
For example, NRCS or Cooperative Extension Service staff could
serve on both, as may county planners, planning commissioners,
or certain farmers with a broad, countywide perspective.

In some cases, such as an area with a small population and rela-
tively homogeneous characteristics, one LESA committee may pre-
pare both the LE and SA components. However, subcommittees
provide sharper focus to tasks and demand less individual time.

The various tasks of the committee are discussed in detail later in
this Guidebook. Since a fundamental characteristic of LESA is to
allow for local flexibility, the specific structure of a LESA system
will vary according to state or local conditions and needs.
However, the broad tasks the committee will need to address
should include the following:

e evaluate the user assessment,

e define the planning area,

0 determine LE factors, how the factors will be scaled, and the
weights to be assigned (Chapters 4 and 6),

9 determine SA factors, how the factors will be scaled, and the
weights to be assigned (Chapters 5 and 6),

@ field test and adjust the draft LESA system as discussed in
Chapter 7,
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0 optionally apply a benchmark test as outlined in Chapter 7,
and

e propose a threshold system as outlined in Chapter 8. The
threshold system is a key part of the LESA process in order to
establish a consistent basis for applying LESA to policy and
administrative decisions.

* Adoption of a LESA system is done by elected officials or other
users. However, the committee may be asked to review the
LESA system periodically to evaluate the need for revisions.

ommittee options for LE formulation

It is possible to rely on NRCS to make LE determinations. According
to the 1991 LESA survey cited earlier, one-third of LESA jurisdictions
relied on NRCS alone; however, 59 percent of them used a commit-
tee of NRCS, local planners, state university Cooperative Extension
Service staff, local farmers, local citizens, local public officials, non-
NRCS soil scientists, and other persons. Seven percent of the juris-
dictions relied on planning commission members or local officials to
serve as the committee (Pease et al., 1994).

Chapter 4 presents factor options for the LE component. If land
capability, soil productivity, and/or important farmland classes
are to be used alone or in combination for the LE component, then
a small committee of NRCS staff, local planners, and a few farmers
would be appropriate. Since NRCS already has the necessary data
available in a networked computer program (See Appendix E, part
3), the technical work could be accomplished by local or regional
NRCS staff. The role of the committee would be to decide on fac-
tor weighting, participate in field testing the proposed system, and
recommend thresholds for decision making. The committee also
broadens the base for LESA acceptance in the community. The LE
committee would probably need to meet four to six times, includ-
ing field trips.

If soil potential ratings are to be used, a broader LE committee is
needed in order to develop the database and to “endorse” the rat-
ings. NRCS staff can provide valuable data on soil yields for an
indicator crop or crops, but selecting indicator crops, calculating
market price per unit, and determining costs related to initial and
continuing investment to overcome soil limitations (see Table 4.1,
in Chapter 4) require a group of knowledgeable local people. For
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example, the committee could include NRCS staff, Cooperative
Extension Service county staff and university specialists, farmers

nowledge of agriculture, farm supply dealers, well
rm improvement dealers such as those who install

tile drains or irrigation works. re planning commission-
ers would also be valuable to committee.

hile NRCS staff may also be involved in SA formulation, the 1991
survey found that 78 percent of jurisdictions using LESA
employed a broad-based committee, while 16 percent relied solely

CS for SA formulation. NRCS staff served on SA committees
in 54 percent of LESA jurisdictions. In general, SA committees were
larger than LE committees, to represent more groups. Certainly,
local farmers with a broad view of agriculture and representing
significant commodity groups should be included. Involvement of
local planners, planning commissioners, or elected officials is
essential to successful application of the SA component. Planning
staff representation will help in determining the practicality of fac-
tor measurements, such as distance to sewer and water lines.

Representatives of those agencies or departments indicating inter-
est in applying LESA in the user assessment should be invited to
participate on the committee. Those who have knowledge of data
that will be used in the SA component should also be invited to
serve on the committee.

Local or university-based Cooperative Extension Service staff can
often be very helpful in organizing the sessions and participating
as committee members. Citizens representing local environmental
groups or farming groups can bring different insights and broaden
the political base of the committee.

The LESA committee may decide that a structured group process
could help with factor scaling, weighting, or other tasks. In some
cases, a group facilitator may be all that is needed. In other cases,
a more structured group process may be desired. Help with setting
up a structured process, such as the three outlined below, may be
available through the local or regional planning department, the
Cooperative Extension Service, or a nearby college or university.
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i. A Delphi process provides a relatively fast and simple
method to achieve group consensus on such matters as factor selec-
tion, scaling, weighting, thresholds for decision making, and estab-
lishing benchmarks for evaluating LESA scores (See Chapter 7 for an
explanation of the Delphi method). When the committee gets ready
to select numerical values for any of these attributes, a computer-
based or a manual tabulation of Delphi results can provide a proce-
dure to obtain group consensus. The members of the committee vote
anonymously for a value, such as a weight for site size. The median
and interquartile range (values between 25 ercent  and 75 percent)
are then calculated and given to the group. Each person then votes
again and can either retain his or her first vote or modify it.
Discussion among participants is discouraged during the voting. A
third iteration usually is sufficient to achieve a consensus.

Focus groups. Focus group interviewing is another option to
understand how participants think about an issue. A series of
questions in a logical sequence is posed to the group. The respons-
es are tape-recorded and analyzed later by the project leader.
Group discussion is more open-ended than a Delphi process, and
focus group interviewing is not intended to lead to group consen-
sus. This process may be more appropriate for deciding among
LESA applications, factor selection, and other decisions requiring
structured discussion. Where group consensus is desired, such as
with weights, thresholds, or benchmarking, the Delphi or some
other consensus approach may be more appropriate.

Other. Other options for achieving agreement of a group are avail-
able, such as the Analytical Hierarchical Process (Golden et al.,
1989). The committee should use whatever method is familiar and
most readily available to them.

Clearly, members of the local committee play a significant role in
the LESA development process. An advisor with LESA training
and experience, if available, can be very helpful to the committee.

Members of the committee are usually appointed by state or local
officials. The various tasks outlined in this Chapter are discussed
in more detail in other chapters. As land-use conflicts increase in
the jurisdiction, the soundness of the committee’s work and its
usefulness in providing political acceptability become more and
more important for the success of the LESA system.
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SELECTING AND SCALING LAND EVALUATlDN  FACTORS

The Land Evaluation (LE)  component of the Land Evaluation and
Site Assessment (LESA)  system rates the soil-based qualities of a
site for agricultural use. The four most common kinds of classifi-
cations used for Land Evaluation are land capability classes, soil
productivity ratings, soil potential ratings, and important farm-
land classes. These classification and rating systems are described
in the next section. The Glossary also provides definitions of key
terms.

In most cases, Natural Resources Conservation Service (NRCS)
staff or other soil scientists will play a major role in selecting and
scaling LE factors. As discussed in Chapters 2 and 3, the intend-
ed applications will affect the composition of the LE committee
with whom NRCS will work. Although much of LE formulation
is technical in nature, decisions about relative weights of LE fac-
tors should be made by the committee. It is important that local
people with recognized knowledge of agriculture participate in
and understand the LE component in order to provide political
acceptability.

The LE component should meet the following objectives:

LE should be understandable to policy makers and other
users.

LE should establish relative classes of soil-based quality to
assist decision makers in setting priorities for sites to be pro-
tected for agricultural uses.

LE should be technically sound, based on the best available
data, and in conformance with established NRCS procedures
for soil classification systems.

LE should give consistent results within a given area.

LE should be appropriate for the level of government at
which the Land Evaluation system will be used. For
statewide policy planning, the land capability classification
system and the important farmlands classes may be most
useful since they are available in most states. However, soil
potential ratings or soil productivity ratings may have
more meaning for county or township planning since they
provide finer distinctions in soil-based qualities. At the
state level, it may be important to monitor the conversion
of prime farmland classes and land in capability classes I
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and II to urban uses. At the local level, most lands may be
prime or few lands may be prime. Local planners are pri-
marily concerned with the relative differences among local
soil-based qualities.

@ LE factor selection, scaling, and weighting should be deter-
mined within the context of state or local policies. For exam-
ple, if the prime farmlands definition is part of a state or
local program, the important farmlands classification system
may be most suitable. If the finer distinctions of land capa-
bility classes, soil productivity ratings, or soil potential rat-
ings are desired by the LESA initiator, these systems may be
more appropriate. These considerations are discussed in
Chapter 2.

t in SC?

The rating of soil-based qualities is done by applying one or more
land classification systems as LE factors. These land classification
systems are based upon interpretations of soil survey information,
as shown in the example in Figure 4.1. Four different kinds of
interpretations are described in this Guidebook for use in farmland
evaluations: soil potential ratings, soil productivity ratings, land
capability classification, and the important farmlands classifica-
tion. Specific definitions are given in the Glossary. Each includes
different considerations in classifying soils. The LE component
may use one or several of them. Other classification systems
appropriate for local use, while not described in this Guidebook,
may also be used as LE factors.

e Soil potential ratings (See Appendix E, Part 1). When they
are available or can be developed, soil potentials for speci-
fied indicator crops are preferred because they take into
account both revenues associated with a soil’s productivity
and the costs associated with managing soils to achieve
desired productivity levels. The use of these ratings enables
NRCS staff or local planners to consider the relative eco-
nomic value of soils to farmers, after soil limitations are
overcome.

e Soil productivity ratings (See Appendix E, Part 1). The use of
estimated yields for specified indicator crops, as reported in
soil surveys or other sources, provides a measure for Land
Evaluation that considers the local agricultural industry from

4 2



we 4.1. rl



CHAPTER 4

the standpoint of soil productivity. NRCS staff, local planners,
or others could also estimate potential gross sales for each cat-
egory of soils or each soil type by multiplying yields by cur-
rent unit prices.

Land capability  classification (See Appendix E, Part 1). The
USDA land capability classification system identifies the rela-
tive degree of limitations for agricultural use inherent in the
soils of a given area. Data are usually available at local,
regional, and state levels. In general, the fewer the limitations,
the more suitable the soil is for agriculture, and the lower the
costs of overcoming limitations.

e Important farnzlands  classification (See Appendix E, Part 2).
Use of the national criteria for definition of prime farmland
and unique farmland provides a consistent basis for compar-
ing state or local farmland with farmland in other areas and
for monitoring losses to conversion. Since the categories are
broader than land capability classes, some distinctions among
soils may be lost.

otential ratin s capture the most information, since they
include a rating for each soil mapping unit based on its yield
potential for certain common indicator crops and the costs of
overcoming soil limitations. Soil productivity ratings provide
the next finest level of detail, but do not consider costs of soil
management. Land capability classes group soils based on risks
of damage to soils by cropping. Soils of different soil potentials or
soil productivity may be gro ed into the same land capability
class. The irn ortant farmla classes are the broadest group-
ing; they also recognize state and local planning designations in
the groups.

Indicator crops are used in developing both soil potential and soil
productivity ratings. Both soil potential and soil productivity rat-
ings rely on crop yield data, but there are cases where no single
crop is grown on all soils in a jurisdiction, or where soils that are
highly productive for a particular crop, such as cherries in Lake
County, Montana, apples in Adams County, Pennsylvania, peach-
es in Box Elder County, Utah, wine grapes and ryegrass  in
Oregon’s Willamette Valley, and cranberries in Massachusetts,
New Jersey, and Wisconsin, have little value for the crops com-
monly grown on other soils in the same locality. In such jurisdic-
tions, two or more indicator crops may be needed to accurately
reflect the agricultural importance of each soil type.
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soil moisture regime, “C” factor (for erodibility), and possibly
other information. This information is verified by the state
NRCS soil survey staff before it is entered into the computer
program.

Total acreage and the percent of the total represented by each map-
ping unit should represent land that is available for agricultural
use. A land-use map could, for example, be overlaid on the soil
map to delineate agricultural areas within the LESA project area.
Procedures to identify the LESA project area are discussed in
Chapter 3.

LESA can best be developed where soil surveys are complete. In
areas that lack a completed survey, the Land Evaluation part of
LESA can be designed by the following methods:

0 Utilization of information from soil surveys still in progress.
This information is held in the files of the local NRCS office
conducting the survey.

a Expansion of National Resource Inventory soil information.
Data on land and water use, erosion, extent and condition of
cropland  and grazing land, and soil types are collected for
sample points at the county level. While these data are
intended for multiple county interpretation, general infor-
mation on individual county soil types and conditions can
interpreted.

a Expansion of general soil surveys used for major land
resource areas (MLRAs). An MLRA is a group of geographi-
cally associated land resource units. A land resource unit is an
area of several thousand acres that is characterized by partic-
ular patterns of soil, climate, vegetation, water resources, land
use, and type of farming. For details, see Land Resource Regions
and Major Land Resource Areas of the United States (USDA Soil
Conservation Service, 1981).

These options require the assistance of NRCS staff or other
soil scientists. The procedures may result in a less precise rat-
ing than could be made based on an up-to-date soil survey for
the planning area. It is advisable that NRCS soil scientists or
their representatives review and approve technical aspects of
all Land Evaluations prepared in the development of a LESA
system.
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the jurisdictions cur-

The key decision in LE formulation is the choice of Land Evaluation rently using a LESA
system rely upon soil

factors. Practical considerations in LE (and SA) factor selection potential ratings for

include time, budget, and data availability. More readily available the LE component of

factors, such as land capability classes and soil productivity ratings,
may be selected if resources and time are serious constraints. The
extent and diversity of the planning area is another consideration.
For large counties or state-wide systems with diverse soils, simpler
LE models might serve the purpose. For smaller areas or areas with
more homogeneous soils, the finer distinctions of soil potential rat-
ings may be more appropriate. The policy framework and impor-
tance of economic incentives are other considerations. Some state or
local applications may require use of a particular land classification
system, because of legal mandates. Similarly, economic incentives
keyed to certain classification systems may make it necessary to use
those classification systems. The LESA committee will need to
weigh these considerations in selecting one or more LE factors.

The 1983 LESA Handbook (USDA, 1983) recommended using three or
four of the classification systems: land capability classification, impor-
tant farmlands classification, and either soil productivity ratings or
soil potential ratings or both. However, these Land Evaluation sys-
tems were found to be highly correlated in Hawaii-with that state’s
diverse soils. Hawaii used five LE factors. Because these measures
were closely related, “any two factors taken together can account for
at least 95 percent of the overall LE rating” (Ferguson et al. 1990). If
more than two LE factors are used, it’s useful to do a correlation
(interrelationship) analysis on a sample of sites to determine whether
fewer factors will yield the same relative site rankings.

The LE committee will need to consider the characteristics of its
planning area, the intended applications, and the practical com-
mitment of time and funds to LE formulation. Local NRCS staff
can provide significant advice on the selection of LE factors.

If soil potential ratings (SPRs) are available or can be developed by
the LE committee, then a soil potential rating for each soil mapping
unit in the planning area is recommended as the LE component.
Soil potential ratings have the advantage of providing finer dis-
tinctions among soils than other classification systems, and they
incorporate costs of overcoming soil limitations. The disadvan-
tages are the time and cost of developing the ratings. About 50 per-
cent of the jurisdictions currently using a LESA system rely upon
soil potential ratings for the LE component of LESA.
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If soil potential ratings are impractical, then a combination of
land capability classification and soil productivity ratings may
be used. A combination of the two is preferred since it captures
both soil limitations and yield potential. For example, if soil pro-
ductivity were used as the single factor, a class I soil on a O-3 per-
cent slope might rate the same as a class IIe soil on a 3-8 percent
slope, without considering the erosion hazard on the IIe soil. By
including the land capability classification in the system, the
yield is adjusted to account for costs of overcoming the erosion
limitation by placing the soil in a lower group, similar to the
ranking of a soil potential rating.

Because the land capability classification system is widely avail-
able and accessible by NRCS staff, some jurisdictions may wish to
use it alone for LE ratings. It should be recognized, however, that
land capability classes group some dissimilar soils together, and
they do not account for costs of overcoming soil limitations. The
land capability classification should be used as the sole LE factor
only when time and funds require it.

In most cases, the important farmlands classification will proba-
bly not add new information to the rating. However, each juris-
diction should consider how the addition of the important farm-
lands groups could change a relative ranking. If soils classified as
unique would otherwise be ranked lower than desired, then this
classification system could be added to the LE component. For
example, soils with essential slope and aspect characteristics for
vineyards or orchards may be significant for these crops but not
be classified as prime. Also, if the prime or unique farmland ter-
minology, as defined in Appendix E, part 2, is used in policy
statements, then the jurisdiction should consider using this clas-
sification system as part of LE.

For statewide or regional level LESA applications, important farm-
lands groups may be appropriate in order to recognize and incor-
porate legal requirements using these groups of soils, or to com-
pare losses of prime farmlands in sub-areas; however, the relative
rankings of specific sites may not change from those without using
important farmlands groups.

Preparing soil potential ratings. As noted previously, land
capability classifications and soil productivity ratings can be
developed by NRCS staff. To obtain the soil potential rating, the
LE committee prepares a table of yields, gross returns, manage-
ment costs, and net returns as outlined in the example in Table
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Gross
Yield return Tile

Crop t/at  MT/O.4 ha ($) drain

Irrigated Sweet
Corn: $65.00/tori
($71.65/MT)  9.0 8.2 585 99

* Management Costs-$/acre/year ($/0.4  ha/year)
Source: Adapted from Huddleston et al., 1987.

Management costs*

Cross- Net
Field Land slope Sub- Cover return

drain smoothing farming soiling crop i r r ig .  ($laclyr)

N/A N/A N/A 10 2 5 146 305

4.1. Net return is defined by the LESA committee and may
include adjustments for production costs, such as fertilizers,
lime, and seed, as well as costs of overcoming soil limitations.
Production costs are not included in the Table 4.1 example.
Management data for this table are obtained from various
sources, such as drain installers, irrigation suppliers, and con-
tractors for land smoothing and sub-soiling. Costs are amor-
tized to provide annual costs per acre. Tile drainage costs, for
example, are amortized over a 25-year period at current interest
rates to obtain annual per acre costs. Yield data are obtained
from soil surveys or farm records. Commodity prices can be
obtained from the USDA Agricultural Statistical Reporting
Service state office or the Extension Service county or state
offices. More detailed information on developing the manage-
ment cost estimates for this example is given in Huddleston et
al., 1987. In some states, state or local examples of SPR docu-
mentation may be available from the state NRCS office.

Scaling refers to assigning points on a 0 to 100 point scale for
each unit of the land classification system or systems to be used
as LE factors. The 1983 Handbook (USDA, 1983) proposed group-

unty,  Idaho

In some states, state
or local examples of
SPR documentation
may be available from
the state NRCS office.

A9 Capability Farmland Productivity Percent of Thousands Factor
g r o u p class importance index ag. soils of acres scale

2
3
4
5
6
7
8
9
IO

Ile Prime 100-82 2.8 13 100
Ille,  lllw Prime 82-71 5.4 2 5 8 2

llle Statewide 82-71 21.3 102 7 6
Ille,lVe Other 71-65 8.8 4 2 6 2
IVe,lVw Statewide 65-47 8.8 4 2 5 2
IVe,lVw Other 71-47 16.3 9 4 9

IVe Other 53-47 2.0 9 4 3
Illw,llle,lVe Statewide 39-25 4.0 19 3 8

IVe,Vle Other 39-25 7.8 3 7 3 6
VII Other No crop 22.8 107 0

Source: Stamm et al., 1984.
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ing soils into about 10 subgroups to obtain a relative rating for
each group. This approach was originally developed for use by
local assessors in New York state to obtain soil groups for prop-
erty tax assessment. Many existing LESA systems use this
approach. An example of this classification is given in Table 4.2.
These procedures are given in the 1983 Handbook for jurisdic-
tions that wish to use them. In most cases, it will be easier to
compile and understand the ratings according to the general
model presented in Table 1.1 of Chapter 1 and the Land
Evaluation examples given in this chapter.

Soil potential ratings are determined on a loo-point scale by set-
ting the highest net return equal to 100, and then determining
the percentage of the highest represented by each soil mapping
unit, as illustrated in Table 4.3. In this table, the Chapman soil
had the highest net return for all soils in the jurisdiction; its SPR
is set equal to 100. Ratings for each soil are then based on the
percentage of the highest net return represented by each soil.
Net return can be calculated by subtracting production costs,
such as fertilizers, pesticides, labor, fuel, and equipment repairs,
and the costs of initial and continuing limitations from gross
returns. Addison County, Vermont, used annual production cost
estimates of $225/acre  for corn silage and $176/acre  for alfalfa
(SCS, 1983). In the SPR examples shown in Tables 4.1 and 4.8,
production costs were not included because it was assumed
they would be about the same for all soils and would not affect
relative values. For clarity, the definition of net returns should
be included in the LESA documentation.

With each soil assigned a rating in a table, it is then a simple mat-
ter to calculate the LE component for a tract by multiplying the
percent of the tract in each soil mapping unit by the SPR, as shown
in Table 4.4. The next step is to multiply the SPR by its weight to
obtain an LE weighted factor rating, as given in Chapter 6. More
detailed instructions and references for calculating SPR ratings are
given in Appendix E, Part 1.

To scale land capability classes, the first step is to determine
which land capability classes are present in the LESA applica-

le 4.3. Example of convertin net return from Table 4.1 to an S

Soil Net return SPR

Amity silt-loam 305 7-l
Chapman silt-loam 429 100
Dayion  silt-loam 240 5 7





CHAPTER 4

The LE commit tee
should begin by deter-
mining those groups
of crops that produce
the most revenue or
use the most acreage.
An indicator crop for
each group can then
b e  c h o s e n  o n  t h e
basis of sensitivity to
soil variations.

Since both soil potential and soil productivity rating systems are
based on indicator crops, it is necessary for the LE committee to
select the indicator crops it will use in developing the LE compo-
nent. Considerations for determining the number and type of indi-
cator crops include soil diversity, the local importance of dryland
and irrigated cropping systems, sensitivity of crop types to soil
variations, pasture use where this is an important part of the local
agricultural economy, and certain types of crops which may be
uniquely suited to a soil that has few other crop values.

The LE committee should begin by determining those groups of
crops that produce the most revenue or use the most acreage. Crop
information is available from the Census of Agriculture, USDA
Agricultural Statistics Service state offices, county Extension
Service offices, or local assessors. Crops that fall below some
threshold, such as 10 percent of acreage or gross sales, could be
dropped from further consideration. Next, crop groups can be
determined, each group consisting of crops that are essentially
interchangeable in terms of soil requirements and local cropping
patterns. An indicator crop for each group can then be chosen on
the basis of sensitivity to soil variations. For example, sweet corn
might be used as an indicator for a wide range of vegetable crops
or wheat might be used as an indicator crop for a group of cereal
grains. Distribution and local concentration of crops within the
jurisdiction should also be considered. Commonly grown indica-
tor crops may vary by geographic sub-areas, such as valley bot-
tomlands, river terraces, and foothill slopes, by other sub-areas
with different precipitation and temperature regimes, and by irri-
gation availability.

Several examples of jurisdictions’ use of indicator crops follow:

e Kenai Peninsula Borough, Alaska, used potatoes as its indica-
tor crop. While grass hay could have been used, hay produc-
tion tends to be constant at one to two tons per acre on a wide
variety of soils. Potato production was much more sensitive to
the various factors that were used to separate the different
soils groups (Resource Development Commission, 1987).

e Marion County, Oregon, a diverse county that leads the state
in agricultural gross sales, used five indicator crops: fine fes-
cue, irrigated sweet corn, winter wheat, filberts, and non-irri-
gated permanent pasture. Fine fescue, because of its impor-
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tance in terms of acreage and revenue, represents the grass
seed crops. It is especially important in the foothill areas.
Irrigated sweet corn represents a wide variety of vegetable
crops and is grown on bottomland soils. Winter wheat repre-
sents cereal grains and other field crops grown without irriga-
tion. Filberts represent a variety of tree fruit and nut crops.
Non-irrigated permanent pasture represents a significant agri-
cultural use for some soils not as well suited for other crop-
ping systems (Marion County, 1986).

Bonneville County, Idaho, used dryland wheat, irrigated bar-
ley, and irrigated potatoes as its indicator crops. While barley
is a good general indicator for this county, potatoes are an
important and more valuable crop on some soils (Nellis, 1989).

Latah County, Idaho, used winter wheat as its indicator crop.
Where this crop cannot be grown because of higher elevations
or wet soils, barley and hay were used as indicator crops, and
their yields were adjusted to winter wheat yields on the basis
of comparable present market values (Stamm et al., 1987).
Similarly, in Monroe County, Illinois, corn was used as its indi-
cator crop. Where corn cannot be grown because of steep
slopes or shallow soils, an equivalent corn yield was devel-
oped using hay, pasture, and woodland (Monroe County,
1988).

In Hawaii, sugar cane was used for lands historically and cur-
rently in that use. Cabbage was used as the typical vegetable
crop, and papayas and macadamia nuts were used for orchard
lands. In Hawaii’s case, these indicator crops were used to
reflect current land use for specific land parcels (Hawaii LESA
Commission, 1986).

Once indicator crops are selected, the soils can be scaled to assign
ratings. If only one indicator crop is selected, yields, in units such
as bushels of corn, tons of grass seed, or AUMs for pasture, may be
used in scaling. When several indicator crops are selected, a com-
mon scale, such as percentages, gross returns, or net returns, must
be calculated. Even when common measurement units are used,
such as tons of wheat and tons of grass, the value of the crop may
differ substantially, requiring the use of a measurement unit that
equalizes this difference.
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Gross
Return

09Crop and Soil Yield-~
Winter wheat-
rm;/bu ($10.94/hl) bu/ac hV0.4  ha

100 35.2
Bellpine, 3-12%* 7 0 24.6
Chapman 100 35.2
Dayton 5 0 17.6
Willamette, O-3% I-IO 38.7

Annual ryegrass-
$0.14/lb ($0.31/kg) Ib/ac kg/O.4 ha
Amity 1800 817.2
Bellpine, 3-12%* 900 408.6
Chapman 1800 817.2
Dayton 1800 817.2
Willamette, O-3% 1800 817.2

Permanent pasture-
$1 O.OO/AUMt AU M/at
Amity 10
Bellpine, 3-12%* 6 0
Chapman 12
Dayton 8
Willamette, O-3% 12

Irrigated sweet corn-

Management costs-$/ac/yr ($0.4 ha/yr)

Cross- Net
Ti le Field Land slope Sub- Cover return
drain drain smoothing farming soiling crop Irrig. ($)

385
270
385
193
424

252
126
252
252
252

100

120
80

120

9 9
10

155 2

IO

2 9

2

6 0
120

7 8

$65.00/tori ($71.65/MT)  t/at MT/O.4  h a
Amity 9 8.2 585 9 9 IO 2 5 146
Bellpine, 3-12%* 7 6.4 455 10 10 2 5 181
Chapman 9 8.2 585 IO 25 129
Dayton 6.5 5.9 423 155 2 10 2 5 146
Willamette, O-3% 9 8.2 585 IO 2 5 146

* Numbers indicate range in slope gradient on which the soil occurs. Soils lacking numbers are nearly level.
-j- AUM, animal unit month.
Source: Adapted from Huddleston et al., 1987.

same for all soils and were not included in this example. Unit price
is obtained from Extension Service commodity estimates, from
processors, the USDA Agricultural Statistics Reporting Service
state office, or from other state or local sources. To account for price
fluctuations, prices per unit can be calculated over a five-year peri-
od and adjusted for inflation. In obtaining a unit price, prices can
be averaged or, alternatively, the three middle values can be aver-
aged, discarding the highest and lowest values

Management costs are subtracted from gross returns to obtain net
return figures. The net return figures, as given in Table 4,9, provide
the basis for calculating SPR. At this point, at least two options are
available. In the first option, the soil mapping unit with the high-
est net return among all indicator crops is set equal to 100 points,
such as shown in Table 4.10. The highest net return for other soil

g units are then assigned a point value by calculating their

286
260
385

36
424

252
116
252
241
252

100

120

305
229
427

85
404
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soil, a poorly drained soil with a very slowly permeable clay layer
just below the surface, clearly produces a low net return for wheat,
pasture, and sweet corn. However, the soil occurs in large blocks in
the county and supports a very important ryegrass  industry. The

est net return places this soil considerably higher on
the SPR scale than would averaging. If each soil type is being used
to raise those crops which yield the greatest net return, then high-
est net return is the best representation of land value.

The advantage to averaging net returns is that the SPR would then
reflect a soil’s capacity to support diverse crops. In jurisdictions
without a special circumstance, such as the large blocks of Dayton
soils and the ryegrass  industry, averaging provides a good reflec-
tion of the relative value of soils. If, for example, demand is not
reliably sufficient to sustain use of most of the land in each soil
type to raise its highest net return crop, then average net return is
the best representation of land value.

In specifying yields of indicator crops, a “high” sustaina
agement regime is usually assumed, since this more closely repre-
sents the soil’s potential than yields obtained under less intensive
management. Soil survey yield figures should be reviewed by the
LE committee for each soil mapping unit and adjusted as neces-
sary for environmental gradients such as rainfall, slope, and tem-
perature, for rotation requirements, and for other factors such as
drainage improvements. Also, the LE committee should determine
whether equivalent dates and levels of technology were used in
deriving the soil survey yield figures. In cases where there are
missing data, estimates of crop yields must be made.

Another option for combining indicator yields is the use of major
and secondary indicator crops. In this option, a major indicator
crop is chosen and secondary indicator crops are used to adjust the
value of the major crop on soils that do not support the major indi-
cator crop. For example, if wheat were the major crop, wheat yields
could be adjusted by comparable market values of the secondary
crops (see profile for Latah County, Idaho, in Steiner et al., 1991;
Stamm et al., 1987). To illustrate this approach using the data in
Table 4.8, the wheat yields could be adjusted by using pasture as a
secondary crop. The yield can be adjusted by the percentage of
wheat gross returns that pasture can produce on soils that can sup-
port both uses. For Amity soils, the pasture gross return is
$lOO/acre/year  as compared to $385/acre/year  for wheat (26
bushels/acre), which indicates that pasture returns are 26 percent
of wheat returns. Let us consider a soil that could not support

In specifying yields of
indicator crops, a “high”
sustainable manage-
ment regime is usually
assumed, since this
more closely repre-
sents the soil’s poten-
tial than yields
obtained under less
intensive manage-
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wheat, say Dayton, in Table 4.8. Dayton has a gross return of
$80/acre/year  for pasture, which is 80 percent of the Amity gross
return. Applying the 80 percent to the 26 bushels obtained above
gives 21 bushels of wheat ($81 gross sales) in a yield adjusted for
the secondary crop,

The LE committee should consider carefully both the selection of
indicator crops and the method of combining them for a rating
scale. Choice of method will depend on the agricultural character-
istics of the jurisdiction. Expert opinion of NRCS staff will be valu-
able in selecting a method. Field tests, as outlined in Chapter 7,
will be helpful in refining these procedures.

The selection and scaling of LE factors are important tasks for the
LESA committee or LE subcommittee. The choice of factors will
depend on policy objectives, the user assessment, and time con-
straints. Scaling of LE factors should reflect state or local condi-
tions and the purpose of the LESA system.

The choice of one or multiple indicator crops for soil productivity
or soil potential ratings is determined by state or local agricultural
commodities, soils, and subclimates. If more than one indicator
crop is used, they may be combined in several ways. Chapter 6 dis-
cusses combining and weighting LE factors.

5%
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Site Assessment (SA) rates non-soil factors affecting a site’s relative
importance for agricultural use. In this Guidehook,  SA factors are
grouped into the following three types:

SA-1 factors measure non-soil site characteristics related to
potential agricultural productivity or farming practices.

SA-2 factors measure development or conversion pressures on a site.

SA-3 factors measure other public values of a site, such as his-
toric, cultural, scenic, or environmental values.

The local SA committee should choose specific factors reflecting
the purpose for which the Land Evaluation and Site Assessment
(LESA) system is to be used, as determined by the user assessment
(see Chapter 2). For some purposes, such as reviewing applications
for permits for non-farm dwellings or land divisions in a farm
zone, only SA-1 factors may be pertinent since SA-2 and SA-3 fac-
tors may already have been addressed in the planning and zoning
process. For other purposes, such as choosing sites for purchase of
development rights or other easements in an area not adequately
protected by farm zoning, SA-2 and SA-3 factors may be important
to the decision-making process.

The SA committee will also have to decide how to combine the SA
factors. Some jurisdictions may wish to incorporate all factors into
a single LESA system. Others may find it more appropriate to
combine LE with SA-1 to obtain a ranking of the relative agricul-
tural importance of sites within a jurisdiction and to measure SA-
2 and SA-3 factors with a separate rating system; rating results
would then be compared or overlaid to evaluate specific sites for
the public policy program. Options for combining and weighting
SA factors are discussed in Chapter 6. This Chapter discusses the
three types of factors and provides scaling examples.

Factor selection and scaling will differ among jurisdictions
depending upon the use for which LESA is intended. There are,
however, a number of important important points to be used in
selecting, defining, and scaling SA factors, including the following:

oints a r e  as-
to units of a

Scale factors in such a way that more of a desirable attribute
and less of an undesirable attribute indicate a stronger argu-
ment for keeping the site in agriculture. In other words, the
more of a desirable attribute and the less of an undesirable
attribute, the higher the rating. In the loo-point  scale, zero
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indicates the least importance for continuation in
agriculture and 100 indicates the greatest impor-

Oriqinal Revised
tance for continuation in agriculture.

Adjacent
Within l/8 mile

100 100
9 0 0 Clear definitions and instructions help attain

Within l/4 mile 8 0 7 0
Within 3/8  mile 5 0

objective measurements. Each user should obtain

Within l/2 mile 6 0 40 the same results when assessing the same site. For
Within 1 mile 4 0 3 0 example, in the factor measuring compatibility
NOTE: Numbers from the original table
were converted to a loo-point  scale.

with surrounding land uses, the specific compati-

Source: Adams County, Pennsylvania,
ble and conflicting uses must be defined as well as

LESA System, 1990. distance reference points. An instruction such as
“within a quarter-mile” must indicate whether the
measurement is taken from the center of a subject

site, its corners, or any point on the perimeter. Thinking
through specific instructions to the user clarifies the purpose
and importance of the factor to LESA committee members.

Link factor scales to supporting data. For example, be sure
that the factor scales correspond to the range of the data for
the jurisdiction. Size of farm is a good example. Data for farm
sizes are available from the Census of Agriculture, assessor
records, USDA Farm Services Agency (FSA)  records, and, in
some states, Cooperative Extension Service reports. Typical
(e.g., median) farm sizes for the principal crop types can be
determined from these records, supplemented with inter-
views of agency staff. Data sources for SA factors may include
published books or reports, articles, surveys, or expert opin-
ions. The source should be specified for each factor to clarify
questions that may arise in the future.

9 Generally it is best to select factors that apply to most sites. Certain
factors may be important to only a few sites, such as presence of
mineral leases or historic sites. In this case, these concerns could
perhaps be covered separately in the local planning system.

For uniformity in scales and standardization in computation
(see Chapter 1, Table l.l>, it is recommended that each factor be
scaled on a scale of l-100 and then weighted. However, consid-
ering the inherent imprecision of most SA factors, one option is
to use only an 11-step scale: 0, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100. The 11-step scale provides a good basis for differentiation
among sites. Using more points on the scale could imply more
precision than is possible; using fewer (say 0,20,40,60,80,100>
could result in insufficient differentiation among sites and
unnecessarily large gaps between the scores of different sites.
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This option could be used for
some or all §A factors.

Be aware that, for some factors,
factor scales might correspond
linearly (as in Curve A in Figure
5.1) with distance, area, or what-
ever variable affects the factor.
O t h e r  f a c t o r  s c a l e s  m i g h t
increase linearly and then level
off at some threshold point (as in
Curve B in Figure 5.1). For still
other factors, scales might start
flat, increase rapidly, and then
level off (as in Curve C in Figure
5.1). Other curve shapes are pos-
sible. Point allocation will vary
according to the way each factor
affects agricultural use of a site.

For example, consider the proximity
factor (Table 5.1>,  used in the Adams
County, Pennsylvania, LESA system.
Proximity to farmland protected by
perpetual easements or restrictive
covenants is used to evaluate propos-
als for purchase of agricultural conser-
vation easements. Originally, Adams
County scaled this factor so that
points assigned would drop off more
or less linearly up to l/2-mile  from
the nearest property under easement.
In reviewing this factor, the Adams
County Agricultural Land Preser-
vation Board observed that the value
of  preserv ing  a  s i t e  i s  grea t ly
enhanced if it is directly adjacent to
land that is already under easement,
but drops off rapidly after easement
land is not adjacent and levels off at
3/8 1 mile from the site, as shown in
Curve D of Figure 5.1. Therefore, the
board revised the scaling to more
closely resemble an S-shaped curve.

Curve A. Linear relationship
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Table 5.2 lists typical SA factors. The list is meant to be illustrative,
not exhaustive. Table 5.2 omits a number of factors that were
included in the 1983 Handbook (USDA, 1983), such as those that
measure the need in the region to develop additional land in order
to accommodate projected population and employment and the
availability of sufficient less productive land for urban develop-
ment. Such factors are not recommended because they do not mea-
sure site qualities or limitations for continued agricultural use.
These urban development demand factors should be considered
separately.

SA addresses a much broader range of considerations than does
LE. Between three and ten SA factors may be necessary.
Committees formulating SA should be aware that the more factors
they include, the more costly it is to apply the LESA system to a
site and the more difficult it is to explain the system to citizens.
Also, formulators should take care that two or more factors are not
inadvertently measuring the same underlying concern in different

Table 5.2. Classification of typical S
SA-1 Factors (agricultural productivity):

0 Size of site
0 Compatibility of adjacent uses
0 Compatibility of surrounding uses (impact on farm practices)
0 Shape of site
0 Percent of site in agricultural use
0 Percent of site feasible to farm
0 Level of on-farm investment
0 Availability of agricultural support services
0 Stewardship of site
0 Environmental limitations on agricultural practices
0 Availability and reliability of irrigation water

§A-2 Factors (development pressures impacting a site’s continued agricultural use):
0 Land use policy designation
* Percent of surrounding land in urban or rural development use
0 Distance to public sewer
0 Distance to public water
0 Distance to urban feeder highway
* Distance to urban center or urban growth boundary
0 Length of public road frontage of site
0 Proximity to protected farmland

SA-3 Factors (other public values of a site supporting retention in agriculture):
0 Open space strategic value of site (e.g., urban greenbelt)
0 Educational value of site (e.g., for sustainable agriculture)
0 Historic building or site
0 Site of significant artifacts or relics
0 Wetlands and riparian areas
0 Scenic values
0 Wildlife habitat
e Environmentally sensitive areas
0 Floodplains protection
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ways. Such redundant factors result in inadvertent overweighting
of the basic concerns that underlie them, as discussed in Chapters
1 and 7.

This section sets forth some observations and guidelines for typi-
cal SA factors used in LESA systems. Bear in mind that these are
just examples. Local jurisdictions may include other factors that
are more relevant to local conditions and goals.

An important consideration for the LESA committee in select-
ing SA-1 factors is whether management considerations should
be included or whether factors should be limited to farm via-
bility. For example, Clarke County, Virginia, decided not to
include “family farm values, ” “farms that support farm fami-
lies,” and farm “conservation plans” because all of these factors
measure the farmer (who could change) and not the viability of
the farm. Other jurisdictions have used these factors in their
LESA svstems. This decision will depend on local conditions ber in a series ordered

and objectives.
I

from s m a l l e s t  t o
largest; Mean = total
values divided by the

Size of site. As noted earlier, data for farm sizes are available from number of units; Mode
I

the UIS.  Census of Agriculture (done every five years), assessor frequently

records, CFSA records, and, in some states, Cooperative Extension
~~,u~iO,s,’  number  in a
series.

Service reports. Generally it is less efficient to farm a small site
than it is to farm a large one. Therefore, larger farms should usual-
ly be rated higher than smaller ones. The definitions of small and
large, however, depend on the crops grown and the types of equip-
ment in use. Each local jurisdiction should devise a scale that rec-
ognizes the typical (median, mean, or mode) size for the type of
commercial farming dominant in its area. Agricultural productivi-
ty can be high on small, intensively farmed operations, such as
berry farms or nurseries. In some cases, sub-areas of the jurisdic-
tion may be characterized by different farm sizes and should be
scaled separately. One way to accomplish this is illustrated in Table
5.3 with the use of landforms. Soils associated with landforms are
generally available from Natural Resources Conservation Service
(NRCS) soil survey reports.

It is important to define terms commonly used in discussing farm
size. A farm unit, as reported in Census of Agriculture data tables,
includes rented, leased, and owned lands, whether contiguous or
not. I-Iowever,  it is possible to estimate the size of ownership units
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Bottomland Terrace Foothills Factor

>I00 >I20 >160 100
90-I  00 100-120 140-160 9 5
80-99 90-99 120-139 9 0
70-89 80-89 100-I 19 8 5
60-69 70-79 80-99 8 0
50-59 60-69 70-79 7 0
40-49 50-59 60-69 6 5
30-39” 40-49” 50-59* 60”
20-29 30-39 40-49 3 0
10-19 20-29 30-39 2 0
<IO <20 <30 0

* Median field size could be determined from county survey. Fractions are rounded up or
down.

by using the Census data for rented and leased acreage to adjust
average farm size. Since ownership units may include non-con-
tiguous fields, size of contiguous ownership units cannot be esti-
mated from Census of Agriculture data; however, local assessor
maps and databases can usually be used to provide these data. In
some jurisdictions, CFSA maps and data also can be used for this
purpose. Fields make up a farm unit. A farm may consist of one or
many fields, growing the same or different crops. The typical (e.g.,
median) field size is an important benchmark in setting up a scale,
because it represents a size that is economical to farm. In Table 5.3,
field size represents a substantial break in point scaling, with
points falling off rapidly below the median field size. Data for
field sizes can, for some jurisdictions, be obtained from CFSA
records. If not available from this source, they can be obtained
from original survey or from expert opinion of local USDA field
staff and farmers.

For many applications, there is little rationale for awarding addi-
tional points for farms larger than the minimum commercial size.
Therefore, the scale should be set so that maximum points are
awarded for a site of this size or larger. In the Table 5.3 example,
this size is 100 acres, 120 acres, and 160 acres for bottomlands, ter-
races, and foothills, respectively.

In purchase of development rights or conservation easement pro-
grams, it is generally preferred to choose a larger farm than a
smaller one, because the continuation of farming on a small site
may be put at risk when surrounding land is developed for non-
farm uses. A major objective, in most cases, is to place easements
on large blocks of land rather than on scattered sites. This can be
done either by choosing many small sites or fewer large ones.
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Scales designed for use in these programs, therefore, may encom-
pass the entire range of site sizes found in the jurisdiction. In
selecting smaller sites, the adjacency requirements for smaller sites
should be included in the procedure. Conservation easements may
be the same as development rights or they may be used for other
purposes, such as protecting forest cover.

~o~~atibi~~t~  with a acent uses. Adjacent land uses affect the
ability of a farmer to conduct normal farming practices without
incurring complaints and, perhaps, lawsuits. The more compatible
the adjacent uses are, the more flexibility a farmer has to change
crops and practices and to remain in agricultural use. Therefore, a
farm with more compatible uses on the perimeter than another
farm will rank higher on the SA scale. This factor should be rated
on a scale starting from fully compatible with adjacent land uses
(100 points) to high conflict with adjacent land uses (0 points).

Various methods to measure the degree of conflict have been used
by LESA  developers. In an article describing the development and
application of a LESA system for Linn County, Oregon, by
Huddleston et al. (1987), the terms “incompatible” and “somewhat
incompatible” are used to clarify certain uses.

To measure compatibility objectively, specific definitions of com-
patible and conflicting uses need to be established. Compatible
uses may include forestry, agriculture-related businesses, power
stations, and mining. Generally, home-sites on small parcels are
the source of most potential problems. One option for “small par-
cel” definition is to use a typical field size for different areas with-
in the jurisdiction, as given in Table 5.3. If, for example, 30 acres is
the typical farm field size, any house on a smaller parcel may be
assumed to be potentially conflicting. If a house is located on a
larger parcel, it can be assumed to be compatible, since the parcel
is large enough to be used efficiently for agriculture. Other parcel
sizes may be appropriate (for example, five or ten acres) if sup-
ported by local studies, other research, or local expert opinion. The
data sources should be documented for later reference.

Certain other uses may be somewhat compatible, such as certain
recreational or commercial uses or school grounds. Adjacent sites
containing these uses could be rated at one-half (or some other per-
centage) the penalty of fully conflicting uses. An example of a rat-
ing scale for adjacent uses is given in Table 5.4. For details of this
rating scale, the reader is referred to Huddleston et al., 1987.
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% of Perimeter in conflict Factor
scale

0 100
upto 9 0

11-20 8 0
21-30 7 0
31-40 6 0
41-50 5 0
51-60 4 0
61-70 3 0
71-80 2 0
81-90 IO
91-100 0

NOTE: Fractions are rounded up or down.

Example A-l 8% conflict Example B-62% conflict

In measuring compatibility with adjacent or sur-
rounding (non-adjacent) uses, the percent of com-
patible uses or of conflicting uses may be used in
the scale. In these examples, the percent of conflict-
ing (incompatible) uses are scaled instead of the
percent of compatible uses, because this approach
allows for incorporating density factors and for
distinguishing among uses that may be fully con-
flicting and those that may be somewhat conflict-
ing. To illustrate, let us assume that all lettered
parcels in Figure 5.2 are on five-acre or smaller
homesites and are considered incompatible uses.
The unlettered adjacent uses are in agriculture. If
the percentage of the perimeter in compatible use

were calculated, the perimeter of both LESA sites would be 50 per-
cent compatible with agriculture and both would receive the same
points. There would be no differentiation between the sites.
However, the site in example B is clearly subject to more potential
problems with neighbors than is the site in example A.

To overcome this measurement problem, a benchmark can be
established for totally conflicting homesites of five-acre parcels
with 2:l rectangular shape. The length of a short side of such a par-
cel is 330 feet. To account for both the length of perimeter and den-
sity of conflict, count the number of conflicting parcels, multiply by
the length of the short side of the 2:l five-acre rectangle (330 feet)
and divide by the length of the perimeter of the LESA site (3,734
feet). This number, expressed as a percent, is used in Table 5.4.

933 .38 ’

933 .38 ’

ure 5.2. Examples of measurin erimeter conflict

6%
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Both LESA sites in the examples given in Figure 5.2 would have a
perimeter of about 3,733.52  feet. Example A has two conflicting
parcels, while example B has seven. For example A, multiplying
two by 330 feet equals 660. Dividing 660 by 3,733.52  equals 18 per-
cent, which is scaled for 80 points. Although 50 percent of the
perimeter of Example A is in conflicting use, the density is less
than the benchmark so that only 18 percent of the perimeter is cal-
culated as in incompatible use. It is, after all, the dwellings which
cause the potential problem, not the length of the border of the
neighbor’s land. In example B, seven dwellings times 330 feet
equals 2,310 feet. Dividing 2310 feet by 3,733.52  results in 62 per-
cent of the perimeter in conflict, which is scaled for 30 points.
Although only 50 percent of the actual perimeter in example B is in
conflict, the density of homesites is greater than the benchmark
and the conflicting perimeter is calculated at 62 percent. That is,
some of the homesites are smaller than the five-acre benchmark.

Examples of definitions for conflicting and somewhat conflicting
are given below:

Conflicting uses-a contiguous ownership parcel zoned for
residential use or zoned for resource use but smaller than the
median field size (or some other size) and with an existing
dwelling.

Somewhat conflicting uses- any contiguous ownership parcel
that is zoned or used for industrial, commercial, education, or
recreational uses, except agriculture-related businesses or ser-
vices. Somewhat conflicting are rated at one-half the conflict
of conflicting uses.

With this procedure, this important factor is adjusted to reflect
more accurately the actual potential for conflict and the LESA sites
are differentiated more clearly. Application of the procedure is
straight-forward with the use of worksheets. However, the LESA
committee may decide that a simpler measurement procedure will
suffice for local conditions.

It should be noted that as the size of the site increases, the percent-
age of the site that is shielded from conflict with adjoining non-farm
land uses also increases. The LESA committee may wish to discuss
and determine the width of a shielding perimeter “band” for local
farm practices. Assume, for example, that the major conflicts are
experienced by operations on the outer 100 feet (the shielding
band) of land. Spraying there is most likely to affect neighbors and



relati
Size of site
(in acres)

Length of Shielded area
side (in feet) (in acres)

Percentage
shielded

23 1,000 1 5 6 4 %
52 1,500 39 7 5 %
92 2,000 74 80%

207 3,000 180 87%
367 4,000 332 90%

intrusions by neighbors’ children or dogs are most likely to occur
there also. To see how the area shielded by the outer 100 feet varies,
consider square farms of various sizes as shown in Table 5.5.

Different shapes will yield different results, but generally, the larg-
er the site, the larger the percent of site that will be shielded by the
perimeter band. In Table 5.5, 90 percent of the 367-acre site is
shielded, but only 64 percent of the 23-acre parcel is shielded. This
consideration is incorporated into the structure for Table 5.6.

§~~~oundi~g  (not adja~ent~  uses. While adja-
cent land uses are an important factor, the character of surround-
ing uses also affects the ability of a farmer to change crops or con-
duct agricultural operations. For example, a rural residential
development or urban boundary within a one-quarter mile dis-
tance could impede a farmer from certain livestock operations,
spraying activities, night operations, or moving equipment on
highways. Conversely, it could increase problems of trespass or
dogs harassing livestock.

As in the previous factor, definitions and clear measurement
instructions are important. A trained LESA advisor can help the
committee by conducting a review of other user experiences and
suggesting appropriate procedures for the local adaptation.

An example of how size and conflict can be scaled is given in Table
5.6. As noted in the discussion of the previous factor, the larger the
parcel, the higher relative degree of conflict from the surrounding
area it can absorb. The procedure, in this example, is to count the
number of conflicting non-adjacent parcels within a certain dis-
tance as measured from the perimeter. A distance of one-quarter or
one-half mile is usually adequate. The number of conflicting
parcels is divided by the size of the LESA site. The ratio of number
of conflicting parcels to parcel size is assigned points on a scale
starting from conflicting parcels equal to one-half the number of
acres in the LESA site, Thus, a lo-acre site could tolerate only five
conflicting parcels within one-quarter mile (or other distance)
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in

Ratio of the number of
conflicting parcels

to parcel size
Factor
scale

0
0.01-0.05
0.06-o. 10
0.1 l-0.15
0.16-0.20
0.21-0.25
0.26-0.30
0.31-0.35
0.36-0.40
0.41-0.50

>0.50

100
90 (e.g., 4 conflicts and loo-acre
80 parcel or 15 conflicts and
7 0 350-acre parcel)
6 0
5 0
4 0
3 0
2 0
IO (e.g., 50 conflicts and loo-acre
0 parcel or IO conflicts and

ZO-acre  parcel)

NOTE: Fractions are rounded up or down

before the factor scale drops to zero, but a loo-acre  parcel would
have to have more than 50 conflicting parcels within the sur-
rounding area in order to receive zero points.

The compatibility of both adjacent and non-adjacent surrounding
uses are important factors affecting agricultural practices and
cropping options. The focus of these factors within the SA-1 con-
text is on potential limitations to agricultural productivity and
flexibility. In most cases, these compatibility factors will be strong-
ly correlated to SA-2 factors measuring development pressure. In
some cases, the LESA committee may find that these more direct
measurements of site limitations will encompass some or all of the
concerns underlying SA-2 factors.

Shape of site. Oddly shaped sites are inefficient to farm. Therefore,
a number of jurisdictions have included a factor that rates the
shape of the site. It is difficult to classify shapes in relation to ease
of farming and, therefore, it is difficult to develop a scale for this
factor. The effect of the shape of the site on efficiency of farming is
less important for larger sites. Therefore, much of this effect is cap-
tured in the size-of-site factor.

However, for some jurisdictions or for some sub-areas within a
jurisdiction, shape may be important to differentiate a high num-
ber of small sites. One approach is to establish a size cut-off below
which shape will be rated. Rating may be done, for example, by
using a ratio of the perimeter of the site to the perimeter of a 2:l
rectangle having the same area as the parcel. Examples of this
approach are given in Figure 5.3.

It is of course true that
the type of agricultural
use and the nature of
surrounding uses may
be more important that
the number of potential-
ly  conf l ic t ing uses.
However, these combi-
nations vary with each
site and to incorporate
them would make the
LESA system very
complex.
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Area of the example

Perimeter of subject parcel

Ratio of perimeter of subject site
to 2:l rectangle with same area

Ratio of area to perimeter

250’

Example Example B

500,000 sq. ft.

3,700’

500,000 sq. ft.

3,000’

1.23 1 .oo

135.14 166.66

Example C

500,000 sq. ft.

5,400’

1.80

92.59

Figure 5.3. Ratio of the perimeter of a parcel to perimeter of a 2:l rectangle of the same area

Table 5.7. Example of
a scale for shape of a
site

Factor
Ratio scale-

1.00-1.14 100
1.15-1.29 9 0
1.30-I .44 8 0
1.45-I .49 7 0
1.50-l .64 6 0
1.65-I .79 5 0
1.80-I .94 4 0
1.95-2.09 3 0
2.1 O-2.24 2 0
2.25-2.39 10

>2.40 0

NOTE: Fractions are
rounded up or down.

Other approaches are possible. For example, a simple ratio of
area to perimeter could be scaled and used to rate shape. This
approach is also illustrated in Figure 5.3. Sites that are divided
by a road or waterway will have a longer perimeter to area than
sites not so divided and will be rated lower. If shape is not a
significant factor for a particular jurisdiction, it should not be
included.

Experimentation with this approach on a variety of shapes will
help establish a basis for allocating points. As Figure 5.3 illustrates,
the closer the shape is to a 2:l rectangle, as in Example B, the clos-
er the ratio will be to 1.0. Triangular or other very unusual shapes
may require a different rating scale. An example of a scaling table
for Figure 5.3 is given in Table 5.7.

Percent of site in agricultural use. For a site of any given acreage,
the greater the percent of the site in agricultural use, the greater its
agricultural productivity and economic importance to the farm
economy. This might be determined to be a linear relationship. If
so, a scale, such as shown in Table 5.8, would be appropriate.

7 2



Some jurisdictions may feel
it is better to bring the scale
to zero at 20, 30, or 50 per-
cent or less. A variant on
this factor m i g h t  b e
“Percent of Site Suitable to
Farm.” This formulation
puts more emphasis on the
long-term resource value of
the site as opposed to its
current use. It could be
measured from soil survey
information assembled in

er-

Percent of site used (or Factor
suitable) for agriculture scale

---- --- -- - ~ ~90-l 00 100 -
80-89 9 0
70-79 80
60-69 70
50-59 60
40-49 50
30-39 40
20-29 30
10-I  9 20

0 0

NOTE: Fractions are rounded up or down.

the course of preparing the LE rating. A soil survey usually indi-
cates crop or pasture suitability for each soil mapping unit. In
states where hunting, fishing, or other recreational uses are com-
monly part of a farm’s revenue producing activity, the LESA com-
mittee may choose to include those parts of the farm used for
income producing recreation activities.

Level of o~-f~~  investment. A factor indicat ing the level of on-
farm investment reflects the income potential from existing farm
operations. It is, however, most difficult to obt Eiin data to measure
investment objectively. Furthermore, it should be scaled relative to
the optimum or average investment for a farm of its type and size.
Assessor records could provide a data source for documenting
investments; CFSA and Cooperative Extension Service reports
could provide data sources for developing scaling criteria for dif-
ferent cropping areas. An example is given in Table 5.9. In many, if
not most, cases, this factor may require more documentation effort
than is warranted by useful information added to the LESA system.

Availability  of agricultural support services. It is difficult for
agriculture to continue if convenient and adequate support ser-
vices are not readily accessible. Such services include equipment
supply and repair, feed mills and feed suppliers, seed and gener-

le for on-site investment, ada
0

Investment Factor scale

Site is an agricultural service facility
High level compared to county farms

More than $ (specify)
Average level

Between $ and $ (specify)
Low level

Less than $ (specify)



scale for

Support services Factor scale

Adequate support service present 100
(List specific areas of jurisdiction)

Some limitation on support services 5 0
(List specific areas of jurisdiction)

Severe limitation on support services 0
(List specific areas of jurisdiction)

al farm supply stores, vet-
erinarian services, fertiliz-
er, herbicide and pesticide
suppliers, integrated pest
management associations,
spraying and seeding con-
tractors, specialized insur-
ance, banking and credit

services, and marketing facilities and services. Because agricul-
tural support services consist of such a variety of services at vary-
ing distances from any given farm, this factor is difficult to scale
in a replicable fashion. A simple approach would be as shown in
Table 5.10.

In this example, specific areas of the jurisdiction are listed with
each criterion in order to assure replicable ratings. The areas could
be assigned by the SA committee or other group.

This factor produces useful differences among sites when used in
a statewide LESA system, but may provide little differentiation
when used in a countywide or township-wide system. In many
cases, support services are about the same in all areas; therefore,
this factor may not be important in differentiating sites, and need
not be included in the LESA system.

of site. Some LESA systems have included steward-
ship as an SA factor. This measures the extent to which good soil
and water conservation practices are used on the site. An example
of a scale for stewardship is shown in Table 5.11. Such practices
enhance the capability of the site to sustain agricultural production
in the future. It should be kept in mind, however, that these prac-
tices are not inherent in the resource and may be changed, partic-
ularly if ownership of the site changes. This factor also serves as an
example of a factor for which it is difficult to differentiate among
more than a few steps on the scale and for which documentation
may be difficult. However, since conservation plans are required

le

Status of conservation plan
Factor
scale

An approved conservation plan has been fully implemented
Implementation of an approved conservation plan is on schedule
Implementation of an approved conservation plan is behind schedule
Implementation of an approved conservation plan has not been started

100
9 0
4 0
10

No conservation plan ’ ’ 0
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Usually, irrigation water supply is obtained from a local water dis-
trict, a surface water body, or a well(s). These sources may have cer-
tain limitations imposed by local climatic conditions and compet-
ing uses. In other cases, the important issues may be the cost of
pumping water to the site. Table 5.13 presents one example of how
water reliability could be scaled. The SA committee will need to
apply local knowledge to develop criteria and point allocation for
this factor. Terms such as adequate, reliable, limitations, or occa-
sional will need specific definitions to ensure consistency in ratings.

If costs of water vary by sources, it may be desirable to develop a
separate scale for this factor. In an Arizona study, Steiner and
Conway (1994) used costs of water as an important factor to dif-
ferentiate sites. Those sites with higher costs were assigned lower
ratings.

In summary, it is important for the LESA committee to determine
which SA-1 factors are significant to their state’s or community’s
agricultural economy as well as the data resources for scaling these
factors. These state or local determinations are what, in part, make
LESA flexible to use in different locations and circumstances.

These factors are intended to address the concern that develop-
ment pressure can cause conversion of agricultural sites to urban

Table 5.13. Example of a scale for irrigation water reliability
Type of water source

Public systems

Factor scale

Water district with adequate water quantity
Water district with occasional (e.g. 2 of 5 years)

limitations on water quantity due to drought or other
local conditions

100
8 0

Water district with annual limitations on water quantity
due to drought or other local conditions

Wells

6 0

Well water with adequate quantity for diverse crops
Well water with quantity limitations for some crops
Well water with inadequate quantity for crops

Surface water

100
7 0
5 0

Surface water withdrawal with adequate quantity
for crops

100

Surface water withdrawal with some limitations
on quantity

8 0

No reliable irrigation source (e.g., interrupted
1 of 2 years)

0

NOTE: If more than one source is used, assign by highest factor rating or by percentage
of site served.

7 6
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Adiacent  zoninq Factor scale

All sides zoned for agriculture 100
One side zoned for non-agricultural use 7 7
Two sides zoned for non-agricultural use 5 4
Three sides zoned for non-agricultural use 2 3
All sides zoned for non-agricultural use 2 0

NOTE: Points are adjusted to a loo-point  scale.

Adjacent zoning Factor scale

Low density residential/agricultural zoning withing l/2-mile
Medium density residential allowed within l/2-mile
High density residential allowed within l/2-mile

NOTE: Points are adjusted to a loo-point  scale.

since the area in which the parcel is located presumably has under-
gone some scrutiny as part of the planning or zoning designation
process. The designation itself is a general measure of a site’s rela-
tive value to remain in agriculture. Other factors, however, espe-
cially SA-1 factors, are more direct measurements of a site’s agri-
cultural value and may make this factor unnecessary. Two scaling
examples for this factor are given in Tables 5.14 and 5.15.

Of S~~~Q~~ t use.
Compatibility with adjacent and surrounding uses was covered in
SA-1 as a measurement of compatibility or potential conflict with
a subject site. In contrast, this SA-2 factor measures the relative
degree of urbanization or suburbanization occurring in the area
around a subject site. Measurement techniques could be similar to
those given in SA-1 or a different approach that measures density,
type of land use, or patterns of land use could be used. For exam-

ple, the average housing density per acre in the
Y surrounding area could be scaled, as in Table 5.16.

Average number of Factor
dwellings/AC scale

< 0.10 100
0.20-O. 10 9 0
1 .oo-0.19 8 0
2.00-0.99 7 0
4.00-l .99 5 0
6.00-3.99 3 0
8.00-5.99 2 0
10.00-7.99 IO

> 10 0

NOTE: Fractions are rounded up or down.

The land-use intensity of the surrounding area
could be measured by an impervious surface ratio;
that is, the percentage of land that is covered by
impervious surfaces, such as buildings, roads, and
driveways. The impervious surface ratio could be
scaled as in Table 5.17.

Factors measuring conflict in SA-1 are likely to
highly correlated with some SA-2 factors, so it is
particularly important that the issues are kept sep-
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arate by LESA users. The LESA committee may
wish to decide whether the degree of compatibili-
ty or conflict with agriculture (SA-1)  or the degree
of development pressure (SA-2) is more important
and use the factors measuring land use in the
vicinity only once in the LESA system.

istan~e  to public  water,  urban
feeder highway,  and Cuban center or urban growth
b~~~~a~y.  These factors have been shown to be
correlated to development patterns (Furuseth,
1978), especially in areas without strong zoning or
other farmland protection programs. Furthermore,
they are easily measured in most cases. Some
examples are given in Tables 5.18, 5.19, and 5.20.
However, in areas with strong agricultural land
protection policies, proximity to facilities may not
necessarily indicate likelihood of conversion. In
some rural areas, for example, public water dis-
tricts were organized to service rural residential
development before the adoption of farmland pro-
tection plans. Similarly, a sewer system may have
been extended across productive farmland to ser-
vice a rural residential neighborhood with failing
septic systems. In addition to farmland protection
policies, farmers may receive certain disincentives
to apply for conversion, such as waivers of front-
footage levies for sewer or water lines crossing
their property.

Length of road (or type of road) frontage of subject
site. The relevance of this factor will depend upon
a jurisdiction’s road system and land-use policies.
If it is relatively easy to obtain land partition per-
mits for property with existing frontage, then the
factor may be relevant to a parcel’s likelihood for
partitioning or conversion. When road frontage is
not a significant factor in land partitioning or other
land-use permit decisions, as is the case in some
jurisdictions, it should not be included in the SA
component.

proximity  to protected farmland. This factor is of
particular relevance for programs for the purchase
of development rights or other agricultural conser-

Percent impervious surface Factor scale

<o 100
IO-19 9 0
30-39 60
20-29 80
40-49 4 0
50-59 2 0
60-69 10
> 70 0

Distance Factor
(miles) scale

> 1.5 100
0.75 to 1.49 8 0
0.50 to 0.74 6 0
0.25 to 0.49 4 0

200 feet to 0.24 2 0
200 feet or less or on-site 0

NOTE: Fractions are rounded up or down.

Access Factor scale

Site access to unimproved road 100
Site access to secondary road 50
Site access to primary road 0

Distance Factor
(miles) scale

> 1.5 100
1.1 to 1.5 93

0.76 to 1 .O 8 0
0.51 to 0.75 6 0
0.26 to 0.50 4 0

Adjacent 0

NOTE: Fractions are rounded up or down.
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Table  5.21. itv t site
Protected sites Adiacent Less than 1 mile I-5 miles

1 site:
> 500 acres
100-500 acres
< 100 acres

2-3 sites:
> 500 acres
100-500 acres
< 100 acres

More than 3 sites:
> 500 acres
100-500 acres
~100  acres

No protected site
within 5 miles

100 80 70
9 0 70 6 0
6 0 50 3 0

-loo 80 7 0
9 0 7 0 6 0
6 0 50 3 0

100 8 0 7 0
9 0 7 0 6 0
6 0 5 0 3 0

0

NOTE: Fractions are rounded up or down. Assign maximum points once by proximity.

vation easements. However, it is difficult to scale. A fully adequate
scale would take into account the numbers and acreage of protect-
ed sites at various distances from the site being rated, giving more
weight to properties that are close to protected sites. These three
considerations could be put in a table, such as Table 5.21. The point
scale could be adjusted to reflect the three variables.

A simpler rating scale may suffice in many cases. Lancaster
County, Pennsylvania, uses proximity to a farm with a conserva-
tion easement or a pending application for purchase of develop-
ment rights (Daniels, 1994).

Often, land-use policies for farmland include open space, scenic,
or wildlife habitat objectives, as well as protection of agriculture
as an economic sector. While not a measure of a site’s productive
value for farmland, these other factors do reflect a broader view
of farmland in the landscape. This landscape (or ecosystem) per-
spective is becoming increasingly important in land-use policy
formulation and decision making. These factors may have been
addressed in the comprehensive, general, or master plan. SA-3
factors are presented here as an option for the LESA system, but
may be more appropriately addressed in other parts of the plan-
ning process. SA committee members will need to pay special
attention to how these factors can be measured in an objective,
reproducible
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Open  space strategic value of a site. When seen as part of a larger
strategy, such as a plan for an urban greenbelt, certain sites may
have a strategic value which should be part of a decision-making
process.

~cational  value of a site. Some sites may have distinctive edu-
cational value, such as a demonstration farm for sustainable agri-
culture. A combination of proximity to a school and a history of
use as a study or research site could give special importance to spe-
cific sites.

istoric buildings  OY a~~~aeolo~ical  sites. Public policies related
to protection of such sites may make this factor relevant in some
jurisdictions. Table 5.22 shows an example from McHenry  County,
Illinois.

tlands and viparian alues  of a site. These resources could be
rated separately or corn ined  in a single factor scale. Certain wet-
lands or riparian areas may be designated in planning documents
as important sites.

~ce~ic vaZ~es of a site, Often rural landscapes are important for
their visual values, especially to urban residents. Various methods
to rate visual values have been developed and could be adapted to
scaling a LESA factor (Zube et al., 1975; Leineweber, 1977).

ldlife habitat values of a site. At the landscape level, certain
m sites may have greater wildlife value than other sites. For

example, migratory birds, such as doves, or animals with season-
al habitat needs, such as mule deer, may use particular sites every
year; a disruption of the site could cause a problem for that pop-
ulation. This factor is different from that listed under S&l,  in
that it does not limit farm activities. If it does, it should be cov-
ered under SA-1. The presence of an endangered or threatened
species could, of course, trigger a separate process by federal
agencies The U.S. Department of Interior Fish and Wildlife
Service’s Habitat Evaluation Procedure may be a
useful reference for scaling. Simpler procedures
have been used by Vermont townships and the
city of Portland, Oregon. The state of Utah has
developed an excellent reference work for evalu- Presence of a unique feature Factor

life habitat (Johnson, 1993) as has the as determined by a local survey scale

aine (Venno, 1991). An Illinois example
Yes 100
N o 0

is given in Table 5.23.



CHAPTER  5

Envi~on#entally  sensitive areas (ESA), In some
states, ESAs are part of the state or local planning
process. ESAs may include several of the resources

Percent of site considered Factor
environmentally sensitive scale

75% or more 100
50% to 74% 7 5
25% to 49% 5 0

Less than 25% 0

NOTE: Round fractions up or down.
Environmentally sensitive sites should be
identified by map and text.

listed separately in this section.

Floodplain  protection on a site. While a farm locat-
ed in a floodplain usually has productive soils, it
may provide public benefits of floodplain protec-
tion as well as agricultural benefits. Farming is one
of the few uses that may be compatible with reten-
tion of floodplain capacity to absorb and convey
flood waters. A hypothetical example of a scale for
this factor is given in Table 5.24.

Floodplains may, of course, be rated in other ways. If this factor is
to be included, the local committee may wish to seek assistance
from the local or state planning office that administers floodplain
regulations.

SA-3 factors have been used in some LESA systems and clearly
have importance in decisions about land-use designation or con-
version to another use. The important question for SA committee
members to consider is how this information should be combined
with measures of a site’s agricultural value. The considerations
and options for combining SA-3 factors with other LESA factors
are discussed in Chapter 6.

This chapter discussed the selection and scaling of SA-1, SA-2, and
SA-3 factors. Parcel size and compatibility with surrounding uses
are important factors for most LESA applications. Other factors

Type of floodplain Factor scale

At least 200 acres in a 50-year floodplain
At least 100 acres in a 50-year floodplain
At least 50 acres in a 50-year floodplain
At least 200 acres in a loo-year  floodplain
At least 100 acres in a loo-year  floodplain
At least 50 acres in a loo-year  floodplain
More than 10, but less than 50, acres in a
50-  or loo-year  floodplain
Less than 10 acres in a 50-  or loo-year
floodplain-- --~
NOTE: Apply the one criterion that has the highest rating.

100
9 0
8 0
8 0
7 0
6 0
2 0

0



will depend on state or local conditions, policies, and intended
applications. The simpler the system, the easier it is to understand
and the less costly to administer. While some factors may seem
important, they may be redundant, and the underlying concern
may be adequately addressed by weighting. On the other hand,
too few factors may oversimplify and miss important effects. In
most cases, three to seven SA factors will capture the important
considerations for differentiating sites.

Since the SA process tends to raise the most questions, the LESA
committee will usually make tentative decisions on selection and
scaling. These decisions may be refined and adjusted as the
process proceeds to the field testing stage. The next step is com-
bining and weighting the factors, covered in Chapter 6.
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COMBINING AND WEIGHTING FACTOR RATINGS FOR A LESA SYSTEM

binin

Once LE and SE factors are selected and assigned a factor scale, as
discussed in Chapters 4 and 5, the next task for the Land
Evaluation and Site Assessment (LESA) committee is to decide
how to combine the factors into the LESA system. The choices for
LE are somewhat simpler than for SA. If soil potential ratings
(SPRs) are available or can be developed with assistance from
Natural Resources Conservation Service (NRCS) or other soil sci-
entists, then SPRs provide the best measure of soil quality, as out-
lined in Chapter 4. If SPRs cannot be used, then the second best
option will be the combination of land capability classification and
soil productivity ratings.

More than two LE factors can be used if the LESA committee finds
that state or local conditions and policies are best addressed by this
choice. Land capability classes, soil productivity ratings, important
farmlands classes, and soil potential ratings could be combined
and weighted according to the relative importance of each.
However, as noted in Chapter 4, more than two LE factors may be
redundant. The fewer the factors, the easier the system is to apply
and understand.

rn~lti~l~  soils

The procedure for rating sites with more than one soil is illustrat-
ed in Figure 6.1 and Tables 6.1 and 6.2. This procedure determines
the average productivity of the entire site by proportionately
weighting the productivity of each soil type on the site. To simpli-
fy this discussion, we will assume the site has two soils. Figure 6.1
shows a site with 150 acres of each soil. The soils are of differing
quality, as indicated by the ratings given in Figure 6.1 for soil
potential, land capability, soil productivity, and important farm-
land group. In Table 6.1, only one factor is used-SPR. Soil A has
an SPR of 60 (on a loo-point  scale), a factor weight of 0.50 (or 50
percent of the total LESA score), and comprises 50 percent of the
site. Soil B has better soils, with an SPR of 80; the factor weight is
the same (0.50), and it comprises 50 percent of the site. If there were
more soils on the site, this table would be expanded to include the
same calculations for all soils. Of course, the percentage of the site
figures would change. All partial ratings are summed to obtain the
LE subtotal.

In Table 6.2, land capability classes, soil productivity ratings, and
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Soil A (150
Soil potential 6 0
Land capability 6 5
Soil productivity 6 0
Important farmland 75

Soil potential 8 0
Land capability 9 2
Soil productivity 9 0
Important farmland 100

Figure 6.1. xample of a site with two soils

important farmlands classes are combined for each soil type by sum-
ming the three weighted factor ratings. The percentage of the site (in
this case, SO/SO>  for each soil type is multiplied by the weighted fac-
tor rating to obtain site partial ratings. The site partial factor ratings
for the two soil types are summed to obtain the LE subtotal. The pro-
cedure would be extended to include more soil types as necessary.

ratings for sites with more than one soil

Soil name

Soil A
Soil Potential

Soil B
Soil Potential

LE Subtotal

Factor Weighted Site
rating Factor factor % of site partial

(O-100) X weight = rating X (fraction) = rating

60 X 0.50 = 30 x 0.50 = 15

X 0.50 =
lllllllllllllllll llllll%llllll

X 0.50 2 0
lllllllllllllllll  : 35

weighted factor ratings for sites with more than one
soil using land capability, soil roductivity,  and im ortant farmland groups

Factor Weighted Site
rating X Factor = factor X % of site = partial

Soil name (O-l 00) weight rating (fraction) rating

Soil A
land capability 6.5 X 0.20 = 13.00
soil productivity 6 0 X 0.15 = 9.00
important farmland 7 5 X 0.15 = 11.25

Soil A subtotal 33.25 X 0.50 = 16.63
Soil B

land capability 9 2 x 0.20 = 18.40
soil productivity 9 0 x 0.15 = 13.50
important farmland 100 x 0.15 = 15.00

Soil B subtotal 46.90 X 0.50 = 23.45
LE subtotal llllllllllllllll llllllllllllllll llllllllllllllllll  llllllllllllllll 40.081

(add partial site ratings)
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The factors discussed in Chapter 5 are not exhaustive; commit-
tee members may decide that another factor is important in
their jurisdiction. While there is agreement among LESA devel-
opers and users that SA-2 and SA-3 factors are of obvious rele-
vance to land-use decision making, the question is how to orga-
nize and use them in the LESA system, since they are not mea-
sures of a site’s agricultural value. Three options are discussed
in this chapter. The state or local LESA committee may decide to
use another approach which is not covered under these three
options.

Option 1: Separate suitability ratings. One option is to develop
separate rating systems for each public policy issue. For exam-
ple, suitability for urban (or rural) development could be mea-
sured in a separate system and compared to the LE and SA-1
rating to give planners a perspective on both relative agricul-
tural value and the direction of growth pressures. The SA-3 fac-
tors could be part of the development suitability model or, bet-
ter, could be another overlay, focusing on certain social and
environmental concerns. In Hawaii, separate urban suitability
ratings were used for comparing a site’s agricultural value to its
development suitability in order to make policy decisions on
zoning farmlands (DMH, 1987; Ferguson and Khan, 1992). In
Vermont, separate ratings were used for forestry LESA applica-
tions in order to determine which private lands should be
added to a national forest (Bennington County Regional
Commission, 1994). Another Vermont study used separate rat-
ings for forestlands and for single family residences to establish
zoning boundaries (Soshnick, 1990). Latah County, Idaho,
decided to develop rating systems for agriculture, forestry,
range, urban, and rural residential uses and compare results for
a given site to make policy or permit decisions (Stamm  et al.,
1987). Other more well-known examples of separate site ratings
that are compared for decision-making are described in the
book, Design with Nature (McHarg,  1969). For example, the
Richmond, New York, Parkway Project superimposed scaled
values for 16 factors ranging from residential market values to
bedrock foundation values to wildlife values. The resulting
composite maps were used to make highway alignment recom-
mendations based the least social cost.

Several performance-based land-use permit systems, such as
the ordinance for Breckenridge, Colorado, (Wickersham, 1981)
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and Bucks County, Pennsylvania, (Kendig, 1980) compare
suitabilities for development with environmental standards
and resource values. In the Breckenridge system, all develop-
ment proposals must meet basic standards. Above these stan-
dards, the development proposal is rated on several site fac-
tors in a scoring system. In Bucks County, the density and
location of development on a given site is based on carrying
capacity and an incentive density bonus system. The book
Flexible Zoning: How It Works (Porter et al., 1988) includes
excellent descriptions and critical reviews of seven perfor-
mance zoning ordinances.

Separate rating systems could be developed for suitabilities
for urban expansion, rural residential development, rural
commercial/industrial development, or for the relative quali-
ty of wetlands, quarry sites, or whatever other use is impor-
tant to the jurisdiction. While it may take longer to develop
separate rating tools, they each will be stronger because of
their focus. Soils, for example, would be specifically rated for
each use. Several such rating systems have been developed.
Some examples and references are given in Appendix C.

Option 2: Detractor/Bonus points. If the committee decides to
use LE and SA-1 factors as the basic LESA system, the results
could be adjusted by using a set of bonus or detractor points
for selected SA-2 and SA-3 factors. In this way, the LESA score
for farmland productivity is clear enough, but development
pressure or other public value (such as scenic value) could be
used to adjust the basic score. This option would work best
when only a few SA-2 and SA-3 factors are important, since
the bonus or detractor points should be relatively small. They
would be most helpful in borderline cases for decision-mak-
ing thresholds, as outlined in Chapter 8. Also, it is essential
that bonus or detractor points are assigned uniformly and
objectively as part of the LESA system to assure consistency
among users.

Factors could be assigned either detractor points or bonus points.
For example, a distance of l/2-mile  or less to a sewer system could
be 5 detractor points to a total LESA score. An outstanding scenic
quality or wildlife habitat site (specifically defined) could be
assigned 5 bonus points. This approach was used in the forestry
LESA system in Columbia County, Oregon. Under parcel size, a
site was penalized up to 3 points if the slope averaged more than
30 percent. Under the surrounding land-use factor, the rating was

90



COMBINING AND WEIGHTING FACTOR RATINGS FOR A LESA  SYSTEM

Table 6.3. Example of a scale for scenic values usin detractor/bonus
Doints
Examples of attributes Factor scale

Agricultural production on a parcel of > 25 acres on a slope of 3%,
visible from a state or federal highway

Agricultural production on a parcel of c 25 acres on a flat surface,
visible from a county road

5

0

Feedlot of > 100 animals on c 25 acres, visible from state
or federal hiahwav

-5

penalized up to 3 points if a public recreation site occurred within
one-half mile. While these detractor points are small on the total
LESA scale, they could make a difference on a threshold. The
detractor or bonus points are also easier to measure by presence or
absence than a factor scale.

Alternatively, all sites could be assigned points on a scale of -5 to
+5. An example of a scale for scenic value is outlined in Table 6.3.

The Metland Model (Fabos and Caswell, 1977) uses a bonus and
detractor scale in its land-use suitability ratings. This model pro-
vides a good reference for how to incorporate bonus and detractor
points into a rating system. As long as the total number of points,
either positive or negative, is kept small, most sites would still fall
within the O-100 point scale.

Option 3: Integrating SA-1, SA-2, and SA-3 factors in the LESA
system. In this option certain SA-1, SA-2, and SA-3 factors are
selected for the SA component of the LESA system. While this
choice may simplify the process over other options, it has the
potential disadvantage of making the results unclear. As
I-Iuddleston  (1994, p. SO)  noted about combining SA-1, SA-2, and
SA-3, “One could never be sure whether a low SA score was the
result of truly poor agricultural suitability, or represented
mediocre agricultural land and mediocre development suitabili-
ty, or implied that excellent development suitability rendered
even the best agricultural land useless for continued agricultural
production.” In order to overcome this potential problem, thresh-
olds could be set on individual factors or on LE, SA-1, SA-2, and
SA-3 groups of factors, as outlined in Chapter 8. These thresholds
provide a means to clarify the effect of various factors and assure
that a site has at least a given threshold level of LE and SA-1
importance. If Option 3 is used, the LESA committee would
develop a rating scale, measurement procedures, and a weight
for each factor and then test the draft system as outlined in
Chapter 7.

As Huddleston (1994,
p. 80) noted about com-
bining SA-1, SA-2, and
SA-3, “One could never
be sure whether a low
SA score was the result
of truly poor agricultural
suitability, or represent-
ed mediocre agricultur-
al land and mediocre
development suitability,
or implied that excellent
development suitability
rendered even the best
agricultural land use-
less for continued agri-
cultural production.”
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Another important task for the LESA committee is assigning fac-
tor weights. Simply adding up the factor ratings and dividing by
the number of factors to get a LESA score would imply that each
of the factors were of equal importance. That is not typically the
case. LESA committees usually consider some factors to be more
important than others. To reflect such considerations, the com-
mittee may give each factor a weight (a number between 0 and
1.0) that is to be multiplied by the factor rating. As discussed in
this Guidebook, the weights assigned to all factors should add up
to 1.0.

There is no easy formula for assigning weights. They must be
based on a consideration of local and state laws, the relative impor-
tance of individual factors to the policy objectives for which the
LESA system is to be applied, and the characteristics of the appli-
cation area. For example, if water is a scarce resource, its availabil-
ity may be weighted higher than in an area with more abundant
water resources.

In the 1983 LESA ~~~~~oo~,  weighting was presented as a two-
step procedure. Individual factors were weighted, then LE as a
whole and SA as a whole were weighted. This procedure is
unnecessarily complex and its results are not always predictable.

differentiate sites for This Guidebook recommends that weighting be applied to factors
only, and that each factor be weighted in relation to all other fac-
tors. If the 1983 Handbook two-step procedure is followed, it
should be borne in mind that the weights given LE and SA can
have critical effects on the final LESA score. The 1983 Handbook
suggestion that it is generally desirable to assign 100 points to LE
factors and 200 points to SA factors on a 300-point  scale (or on a
weight scale of 0.0 to 1.00, 0.33 to LE and 0.67 to SA) should be
carefully evaluated. Committee members should take local con-
ditions and goals into account to assign factor weights that ade-
quately differentiate sites for decision making.

If soils are generally uniform throughout the jurisdiction, soil
factors should probably be given relatively small weights and
non-soil factors should be given relatively larger weights.
Otherwise, the system might not differentiate (that is, provide a
clear difference in point spread) among sites. Alternatively, if
soils are varied or if site-related factors such as conflict or par-
cel size are generally uniform for all sites, it may be advisable to
give greater weight to soil factors in order to obtain LESA scores
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another may be more appropriate for deciding which parcels
should be chosen for purchase of development rights or ease-
ment. In a zoning program, it is important to identify large num-
bers of adjacent parcels that could be combined to constitute a
zoning district. In an easement program, the goal is to identify a
relatively small number of parcels on which the public should
spend considerable funds in order to preserve them permanently
for agriculture.

If a major policy objective is to protect sites with the best soils,
then soil factors should be weighted heavily. If the objective is
to preserve commercial-scale farms, parcel size would be
weighted accordingly. However, if the objective is to protect
sites that are under the most pressure for development, factors
measuring development pressure should receive greater
weight. If, in addition to agricultural protection, historic or
scenic preservation is an important policy objective, then factors
that measure historic or scenic value should be given relatively
heavy weight. Thus, weights should depend on the policies to
be implemented.

In assigning weights, it may be helpful to group factors according
to the policy considerations they reflect and run subtotals for the
groups. The committee could then see how a proposed change in
individual factor weights would relate to more general policy con-
siderations.

The use of subtotals in deciding on factor weights is illustrated in
Table 6.4, which is based on data taken from the Clarke County,
Virginia, LESA system. The factors have been grouped into logical
categories. Soil quality is described by just one factor. Other factors
refer to a variety of Site Assessment considerations. They fit rea-
sonably well into four groups. The subtotals make it possible to
ask whether the weights make sense at the category level as well
as at the specific factor level. If the committee judges that the
subtotals are not in accord with their objectives, then it can vary
weights on individual factors until they do. This is easy to do if a
table like Table 6.4 is set up as a spreadsheet with formulas in the
subtotal cells. Evaluation at the category level is particularly use-
ful here, because the Clarke County system has a very large num-
ber of factors.

This procedure lends itself to using a multi-attribute utility
approach in assigning weights (Chen et al., 1992). This approach
ranks the categories in order of importance as a first step. Then
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each category is given a weight, with all weights totaling to 1.0.
The process is repeated for all factors making up a category. This
systematic procedure clarifies the relative importance of each cate-
gory and each factor within each of the categories.

The possibility that a system with many factors could be simpli-
fied and clarified by removing some of the factors has been dis-
cussed in Chapters 4 and 5. In the Table 6.4 example, factors with
weights of .Ol, .02, and .03 will make very little, if any, difference
in relative site rankings. Deletion of these factors (and perhaps
others) could help focus the system on factors that make a real
difference.

Once a set of weights is tentatively agreed upon, the committee
should test the system to be sure that the factor definitions, ratings,
and weights are appropriate. The committee can fine-tune the sys-
tem by varying the tentative weights until the resulting LESA
scores are consistent with the policies the jurisdiction is attempting

Table 6.4. Using subtotals to evaluate factor weights
Factor

weiuhts Subtotals

A. Soil quality
Subtotal

0.33
0.33

B. Likelihood that farm will be economically viable
1. Large size
2. Reliable irrigation water available

Subtotal

0.06
0.06

0.12
C. Likelihood of little conflict from nearby land uses

3. Adjacent land use in agriculture
4. Far from urban concentration
(e.g. >5 miles)

Subtotal

0.07
0.03

0 . 1 0
D. Public or private investment that would increase

pressure for development
5. Water/sewer
6. Road on boundary
7. Isolated remnant
8. ROW easement on site
9. Subdivision or residential density zoning
10. Mineral leases

Subtotal

0.06
0.04
0.03
0.02
0.06
0.01

0.22
E. Policy exists for conservation
and continuation of agriculture

11. Comprehensive, general, or master plan
designation for agriculture
12. In agricultural district or zone
13. Scenic/historic values on site

Subtotal
Total

0.13

0.07
0.03

0.23
1 .oo

*Adapted from data for Clarke County, Virginia LESA system for parcels larger than 40
acres.
Weights have been adjusted to sum to 1 .OO.
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to implement and the committee’s evaluation of the relative
importance of sample sites. Such field testing is discussed more
fully in Chapter 7.

The combining and weighting of LESA factors is an important
task for the LESA committee. Decisions on how to use SA-1, SA-
2, and SA-3 factors are especially important in terms of the sys-
tem’s focus and intended applications. A trained LESA advisor
could be helpful in making these decisions. As discussed in
Chapter 7, factor correlation analysis, field testing, and optional-
ly, benchmarking, can provide insight into appropriate combina-
tions and weights to yield maximum information with the least
complex system. During the field testing process, the draft factor
weights may be adjusted several times to account for conditions
observed in the field.
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TESTING THE DRAFT LESA SYSTEM

After the Land Evaluation and Site Assessment (LESA) com-
mittee has prepared a draft of LE and SA factors, factor scales,
and weights and made decisions on how to combine factors, it
is essential that the system be tested and evaluated before it is
used for decision making. The field tests are usually done in an
iterative procedure with field site inspections, discussions,
revisions, another field test, and so forth until everyone is sat-
isfied. Benchmarking selected sites-that is comparing LESA
ratings to another rating system-can be helpful in making
final adjustments.

The LESA committee should be involved in testing because they
provide valuable expertise and site knowledge and if they are sat-
isfied with the system, they lend credibility to the LESA ratings.
Several preliminary considerations should be addressed by the
LESA committee with the assistance of the LESA advisor or other
person coordinating the project. These considerations, which were
discussed in more detail in Chapter 1, include the following: the
focus of the system, the data sources available for documenting the
factor scale for each factor, the redundancy of the factors, and the
reproducibility and replicability of the results.

in testing LE

The following steps may be helpful in the preliminary testing
process:

Step 1. Select a sample of sites representing the range of agricultur-
al characteristics in the jurisdiction. The sample may either be
drawn randomly from tax assessment rolls or selected to represent
a variety of site conditions. In many jurisdictions, the sample can be
drawn from agricultural tax lots, which are usually coded by the
assessor’s office for differential property tax assessment. It would
be helpful to select sites at the extremes as well as the middle
ranges. A sample of sites that includes a zero score, a perfect score,
and sites rated at each percentile will help give committee members
perspective and understanding of the factor ratings and LESA
scores for setting thresholds (covered in Chapter 8) for decision
making. The sample should be large enough to adequately repre-
sent types and scales of agriculture, as well as typical settings in
terms of surrounding land uses. In jurisdictions where geographic
conditions vary and in which diversity of agricultural types exists,
it may be necessary to stratify the sample by agricultural sub-areas,
by distance from population centers, or some other criterion.
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Step 2 (focus). Evaluate the focus of the LESA system. The factors,
the factor scales, and their relative weighting should be evaluated
against the assessment of users and types of applications to assure
a good “fit.” Special attention should be paid to SA factors. In
Chapter 5, options are discussed for selecting SA factors; in
Chapter 6, options are presented for combining SA factors. It is
especially important for the LESA advisor or project coordinator
and the LESA committee to address the question, “What are we
trying to learn from a LESA rating?”

Step 3 (data sources). The data sources available for each factor
rating scale should be documented in case a question arises at a
later date. Data sources may be publications, unpublished mate-
rials or databases, or expert opinion. A brief note for each rating
scale should be sufficient. Where data are inadequate, the com-
mittee should consider dropping the factor or adjusting it to
match available data. As new data become available, it may be
necessary to change a factor scale.

Step 4 (redundancy). Evaluate the LE and SE factors for redun-
dancy. This refers to two or more factors that provide the same
or similar information to the LESA score. Redundancy can cause
two problems-unnecessary complexity and unintentional
overweighting. Both LE and SA may be affected by redundancy.
The LESA advisor or coordinator or at a local college or univer-
sity can assist in evaluating redundancy through statistical cor-
relation and regression analysis.

Statistical analysis for redundancy could include simple correla-
tion analysis among factors and between factors and the LESA
score. Multiple correlation analysis can be done to determine the
effect of dropping factors from the LESA system. While stepwise
regression could only be done, it would be sensitive to the order
in which factors are listed. Multiple correlation analysis com-
pares all possible subsets of factors. By enumerating all factor
combinations, decisions on factor inclusion can be made on the
basis of both the best correlation to LESA scores and the simplic-
ity of documentation. For a discussion of the use of multiple cor-
relation analyses, see Ferguson et al., 1991 .

Note that the deletion of factors may lead to underweighting. If
assessments were initially made correctly, then weights applied to
factors considered only the purpose for which that factor was
intended. If a factor is deleted because it is correlated sufficiently
with another factor so that it is not necessary to measure both, then



TESTWG  THE DRAFT LESA SYSTE

the weight for the remaining factor should consider the purposes
for each of the factors. If there was no overweighting initially, then
the new weight will be the sum of the original weights. If there was
some overweighting, then, it will be less than the sum.

Step 5 (reproductibility).  Evaluate the reproducibility of the LESA
scores and procedures. Reproducibility can be easily tested by hav-
ing five to ten people rate five to ten sites. Consistent ratings by dif-
ferent reviewers are a necessary condition for legal defensibility.

Measurable factors and clear definitions and procedures must be
used in order to obtain consistent ratings. In most cases, adjust-
ments are easily made to make factors measurable and objective
and the procedures clear to users.

Step 6 (replicability). Replicability refers to whether the LESA sys-
tem gives similar ratings for factors having similar characteristics
on different sites. If measurable factors and clear definitions and
procedures are used, this should not be a problem. Field tests
should help pinpoint any problems with replicability.

LESA systems are

Once the preliminary tests are completed and any necessary generakktions  o n

adjustments to the LESA system are made, the system should be
reality, s u b j e c t  t o
errors of both commis-

field tested by the LESA committee. This is essential to fine-tune sion and omission. The

the selection of factors, the factor scales, the factor weighting, and
overall goal should be
to combine simplicity

the measurement procedures. Usually, field tests are done on an
iterative basis, requiring two to four field trips to fully evaluate
the factors. As with any model, LESA systems are generalizations
on reality, subject to errors of both commission and omission. The
overall goal should be to combine simplicity with maximum
information content. The field tests provide “reality checks” to
clarify what refinements are needed to achieve a reasonable
reflection of site conditions. In a Lane County, Oregon, case study
(Huddleston and Pease, 1988), the field visits helped the commit-
tee visualize the differences that parcel size made in rating poten-
tial conflict or compatibility with surrounding residential densi-
ties. Prior to the field trip, potential conflicts were formulated as
a function of the proximity and number of nearby non-farm resi-
dences. After the field trip, parcel size was factored in because,
clearly, the impact of 10 residences within a given distance (e.g.,
0.25 mile) was different for a lo-acre parcel as compared to a lOO-
acre parcel. Potential conflict was reformulated to be a function of

with maximum
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the ratio of the number of conflicting parcels to the parcel size.
This procedure is described in Chapter 5 and is given in Table 5.6.

In practice, field testing is an informal exercise using the LESA
committee members’ expert experience and judgment. The num-
ber of parcels evaluated and the number of iterations will vary as
to the willingness of participants to work on refining the system.
At a minimum, 10 sites and two iterations should be used. An
example of a checklist format for use by committee members is
given in Figure 7.1. This checklist could be revised and adapted for
local conditions.

In jurisdictions where LESA will be used frequently for decisions
that may be challenged, it may be desirable to take the validation
testing to the benchmarking stage. In this optional stage, a more
formal evaluation procedure is employed after all previous testing
has been completed and the system is fully developed.

Several models are available for benchmarking. Calibration of fac-
tor scaling and weights, as well as validation of overall LESA
scores, can be accomplished as part of the benchmarking process.

The Delphi method. One approach for benchmarking is to use a
seven to 15-member Delphi Expert Opinion Panel, as outlined in a
paper by Pease and Sussman (1994b). Other options, such as focus
groups, may also be used. The members of the group can consist of
public employees knowledgeable about agriculture, people in
agriculture service industries, and farmers representing different
farm sizes, commodity groups, and, possibly, geographic sub-areas
of the jurisdiction.

The Delphi method, developed in the 1950s by the Rand
Corporation, is a means of systematically collecting and progres-
sively refining information provided by a group of selected
experts. Delphi is characterized by response anonymity, controlled
feedback, and statistical summary of group responses. Anonymity,
accomplished by the use of questionnaires, secret ballots, or on-
line computers, reduces the effect of dominant individuals.
Controlled feedback (conducting the exercise in a sequence of
rounds, or iterations, between each of which a summary of the pre-
vious round is communicated to the participants), reduces the
range of answers and focuses on group consensus by use of medi-
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LE factors (list):
Land capability
Soil productivity

OK? Adjust scale?
Yes/No Yes/No

No No
No No

Adjust weight?
Up/Down

U P
U P

SA Factors (list):
Size
Perimeter compatibility
Distance to sewer
Wildlife habitat

N o
Yes
N o
N o

Yes
No
No
No

N/A
N/A

Down
Down?

Examples of notes for adjustments:
1. Weight of LE factors may need to be increased for prime soils. Even small parcels

are used intensively for commercial agriculture.
2. Size-Adjust scale to give smaller parcels more weight in areas of better soils.
3. Distance to sewer-Parcels near sewers are used intensively for commercial

agriculture. Decrease weight?
4. Wildlife habitat-This is difficult to document, even with field inspection.

Figure 7.1. Example of a checklist for field trips

ans and interquartile ranges. The less informed responses tend to
gravitate toward the more informed responses on each successive
round. The method relies on the assumptions that summary statis-
tics are indicative of true estimates and that persons less confident
of their estimates will be more likely to change their estimates than
those who are more confident.

Statistical summary of anonymous responses is a way of reducing
group pressure for conformity assuring that the opinion of every
member of the group is represented. For a detailed description of the
Delphi method see Linstone and Turoff (1975) and Dalkey (1969).

Delphi has been shown to be an inexpensive and efficient method
for gathering information on natural resource and land-use data
(Nelson, 1985; Pease, 1984; Pease and Beck, 1984). Delphi research
has found that expert opinion was highly correlated with mail-out
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questionnaire data in the characterization of agricultural market-
ing and processing as well as in identifying agricultural character-
istics such as soil types and field sizes (Nelson, 1985; Pease, 1984).
Although these studies showed Delphi to be less correlated with
certain financial aspects of agriculture, Delphi appeared to be a
reliable method to rate agricultural productivity of sites for the
purpose of establishing an evaluation benchmark.

LESA ratings can be evaluated by comparing the Delphi panel’s
rating of a sample of sites to the draft LESA ratings. The Delphi
panel ratings can be obtained with a session of two to three
hours at which the Delphi panelists rate LE and SA factors for
the sample sites, as well as weight the factors, or by a mail-out
procedure to obtain the data. It may be necessary to arrange a
field trip with site information handouts to allow the panelists
to view the sites to be rated. If the factor ratings are to be
obtained in a group session, a computer facility with a station
for each participant is most efficient. The answers to questions
for each site can be tabulated quickly and made available to par-
ticipants for rounds two and three. By the third round, the
median and narrower interquartile range indicate the general
agreement of the group. If a computer facility is not available,
worksheets and a person assigned to do the calculations also
work, although there are slow times as numbers are calculated
and worksheets collected and passed out to the group. A Delphi
individual recording sheet example is given in Table 7.2. The
examples are for weighting factors. The Delphi process can be
used for other benchmark tasks. For example, the Delphi pan-
elists can rate several sites, as in the study cited below, to com-
pare their ratings with that obtained from the draft LESA scores.
The recording sheet and worksheet examples can be easily
adapted for rating sites or other applications.

In an Oregon case study, the Delphi process also revealed certain
considerations not made apparent in the field testing. For example,
potential conflicts or compatibility with nearby non-farm residents

Table 7.1. Example of Delphi individual recording sheet for factor weighting

Factor
Round Round

one two
Round
three

Group
consensus

Land capability class 0.60 0.50 0.40 0.35
Parcel size 0.20 0.25 0.30 0.30
Compatibility with adjacent uses 0.20 0.25 0.30 0.35

NOTE: Each Delphi panelist keeps this worksheet to record his or her responses for each
round. For each round, each panelist weights each factor. Weights for all factors must
add up to 1 .O.
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were discounted by the
Delphi panel, especially for
highly productive bottom-
land sites. Panelists said
that while some farming
practices may be inhibited
by nearby residences, farm-
ers could still make highly
productive use  o f  these
sites. Also, in these bottom-
land areas, small parcel size
was penalized less than it
was in the less productive
foothill areas. For more
detailed information on the

Table 7.2. Example of a Delphi
response sheet for factor wei

Round
Factor one

Land capability class
Parcel size
Compatibility with adjacent uses__ --~-

0.60
0.20
0.20

NOTE:  This worksheet is completed by each
participant, collected, and tabulated to
determine the median and inter-quartile
range of respondents. The results are post-
ed so that panelists can consider the group
response in each round. After each round,
each panelist records his or her response
on the individual recording sheet. Separate
response sheets are distributed for rounds
two and three to avoid confusion.

Oregon case study using a Delphi Panel benchmarking process,
the reader is referred to Pease and Sussman (199413).  As part of the
same research project, a second Delphi benchmarking case study
was done by Coughlin (1994) for Lancaster County, Pennsylvania.

Focus groups. Another approach is focus group interviewing.
Focus groups are usually composed of seven to twelve people,
who typically do not know each other. Focus groups have been
used previously for marketing research to obtain qualitative data
on services or products using a structured group interview
approach (Krueger, 1988). Selection of individual farmers can be
done by telephone screening, as shown in the Figure 7.2 example,
or by local officials or USDA staff. Delphi or focus group partici-
pants may be paid a small honorarium (e.g., $50) or treated with a
dinner for their participation. A skilled moderator leads the dis-
cussion by posing a series of questions in a natural, logical
sequence. The responses are tape-recorded, typed, and analyzed
later by the project leader.

One important difference between a Delphi process and a focus
group is that a Delphi process is intended to produce group con-
sensus, while a focus group process is not. Instead, analysis of
focus group interviews is intended “to understand the thought
processes used by participants as they consider the issues of dis-
cussion” (Krueger, 1988).

Delphi or focus group
participants may be
paid a small honorari-
um (e.g., $50) or treat-
ed with a dinner for
their participation.

Other benchmark options, such as the Analytical Hierarchical
Process (Golden et al., 1989), may be developed by LESA cornmit-
tees. The choice will depend to some extent on its specific purpose
and the expertise available for the process.
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Telephone Screening Questionnaire

Name Date

Address Phone ( 1

Hello, my name is and I’m calling from

We are conducting a short survey of farmers in
Ljurisdiction]

Am I speaking to (Mr., Mrs., Ms.) ?

[IF YES, CONTINUE. IF NO, ASK WHEN WOULD BE A GOOD TIME TO CALL.]

We are conducting a survey of farmers that will take approximately 2 minutes. Is it o.k.
to begin?

1. Would you say that most of your income (> 50%) is from farming or non-farming
sources?
( ) Farming [CONTINUE]
( ) Non-Farming [TERMINATE]

2. How many acres do you farm?
( ) less than 160 acres
( ) 160-320 acres
( ) over 320 acres

3. Where do you farm?
( ) Subarea A [TRY TO RECRUIT AT LEAST 1 FOR EACH SIZE GROUP

ABOVE]
( ) Subarea B [TRY TO RECRUIT AT LEAST 1 FOR EACH SIZE GROUP

ABOVE]
( ) Subarea C [TRY TO RECRUIT AT LEAST 1 FOR EACH SIZE GROUP

ABOVE]

We are asking selected people to join us for a discussion about rating farmlands. The
discussion will be at the o n
at and will last about one and
one-half hours. Coffee and rolls will be served. Would you be able to join us at that
time?

( ) IFYES,  I will be sending you a letter confirming this information. Should I
use the address of ? [CONFIRM ADDRESS] If you need any help with
directions or if you need to cancel, please call our office at

. Thank you very much for your cooperation.

( ) IF NO, Thank you for answering our questions.

Figure 7.2. Example of a telephone screening questionnaire to select farm-
zrs for a focus group or Delphi panel (adapted from Krueger, 1988)
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Although benchmarking may not be necessary for all jurisdictions,
it will broaden the basis for legal defensibility where this is impor-
tant. If a decision is made to perform a benchmarking validation
study, the LESA advisor or LESA committee should seek assistance
from a consultant or university faculty member familiar with
Delphi, focus group, or other group processes to assure that prop-
er procedures and conditions are followed.

ummar~

The various tests discussed in this chapter will help assure that
LESA provides a valid decision-making tool. With the participa-
tion of LESA committee members, field visits to a sample of sites
ranging from those with zero points to those with 100 points will
help pinpoint factor, scaling, or weighting problems and provide a
basis for setting thresholds for decision making. Benchmarking is
an optional step that provides an extra measure of validation. The
next phase is to apply the LESA scores in decision making, which
is discussed on Chapter 8.
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INTERPRETING LESA SCORES FOR DECISION MAKING

Land Evaluation and Site Assessment (LESA) scores are used as a
tool to help set policy or to make land-use or other decisions.
While LESA scores could be simply arrayed, ranked, and com-
pared for several sites as an aid to decision making, it is often more
useful to devise thresholds for applying scores to decision making.
LESA score thresholds can be applied to the following:

0 Designation of land for agriculture in a comprehensive, gen-
eral, or master plan.

The creeping effect
re fers  to  s i tuat ions
where case-by-case
decisions may lower
LESA scores on nearby
parcels, thereby justify-
ing more land conver-
sion decisions, causing
a creeping boundary to
occur.

e Designation of land to be included in an agriculture zoning
district.

e Choice of farm tracts for purchase of development rights.

0 Land-use permits for rezoning or conditional uses.

e Impact analysis of permit decisions on surrounding parcels to
counteract a “creeping” effect of lowered LESA scores.

LESA systems developed following guidelines in the 1983 LESA
Handbook commonly use two or three total LESA score thresholds
on a 300-point scale. For example, 240 points and above may be
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Table 8.1. Example of a template for array r a samdeEI
QÀÀ TjQ 3842 0.36 693.12D Tf28.148  T.420.024  Tple  a 

___---

I

-____- Factor Cl_. Total LE

cise nature of LESA scores can be recognized by using a “fuzzy”
threshold range to flag certain parcels. A local committee can
then evaluate the parcels within this range for specified site
characteristics.

The basis for the thresholds may be expert judgment by the LESA
committee and/or an analysis of LESA scores for a sample of sites.
In most cases, it will be advisable to have the committee active in
the threshold-setting process, since the threshold is usually the link
between LESA scores and public policy decisions. It is also advis-
able to compile data for a reasonable sample (e.g., 20-30) of sites for
the testing process.

Several choices need to be made in setting thresholds. The first is
how many thresholds to use. Another is whether to set thresholds
for individual factors, as well as for the total LESA score. A third
choice is whether to use a “fuzzy” score instead of a precise one.
These choices are discussed in the following sections.

Once LESA scores have been computed for all the sites under con-
sideration, they are used to classify the sites. Threshold scores are
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chosen and all sites with higher scores are given priority for con-
tinuation in agricultural use while sites with lower scores are not.
Two or more thresholds may be chosen in order to classify the sites
into the desired number of categories.

The appropriate thresholds will depend on the applications for
which LESA is to be used and the objectives for using it (see user
assessment in Chapter 2). If LESA is to be used for several appli-
cations, with differing objectives, it may be desirable to establish
different thresholds for each application. For example, using
LESA to decide which agricultural lands to protect in a local plan
or zoning ordinance may require different thresholds than using
LESA to decide which parcels could be granted non-farm
dwelling permits as zoning special exceptions or conditional
uses.

In order to determine what scores to choose as threshold values, it
is helpful to find out what scores are typical in the planning area
(Van I-Iorn  et al., 1989). To do this, compute and examine scores for
a sample of 20 to 30 or more sites. The template in Table 8.1 shows
weighted factor ratings and LESA scores arrayed in a computer
spreadsheet format to facilitate graph generation.

Tables 8.2 and 8.3 provide an example of a hypothetical set of total
LESA scores. The scores are shown graphically in Figure 8.1.
Examination of the graph gives a good idea of how many parcels
would be selected if the threshold were, for example, 90 as
opposed to 80. For simplicity, this example gives only total LESA
scores. In practice, LE and SA weighted factor ratings would also
be arranged as shown in Table 8.1.

The frequency and statistics tables shown in Table 8.3 give tabu-
lar information about the graph in Figure 8.1. The mean, median,
and mode, three ways to measure a typical score, are all over 60,
indicating that this level of LESA scores is important in setting
thresholds. If three thresholds were to be established, using only
total LESA scores, the “best” threshold could initially be set at 80,
which is about one standard deviation above the average and
would capture six of the 30 sites. The “good” lower threshold
could be set at 40, which is about one standard deviation below
the average. That would leave five sites as “marginal,” the lowest
class. The 19 sites that fall in the “good” class could be evaluated
by a secondary process, discussed later in this chapter. The use of
factor thresholds, also discussed later in this chapter, could also
change the number of sites in each class.
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le and statistics
for figure 8.1

LESA Frequency Cumulative %
score of sites of LESA sites

100 1 100.00%
90-99
80-89
70-79
60-69
50-59
40-49
30-39
20-29

<20

96.67%
90.00%
80.00%
66.67%
43.33%
26.67%
16.67%
6.67%
0.00%

The data and graphs may
help in setting threshold
levels, but the specific poli-
cy objectives for the local
application w i l l  b e  t h e
deciding factor in assigning
thresholds. For nurchase  of
development iights,  the
amount of funds will influ-
ence the threshold level. If
funds are verv limited, then

S~xtatisticsaf__LESAscaresv--
Mean 62.067
Median 63.5
Mode 6 4
Minimum 2 0

thresholds could be set very
high or funds could be sim-
ply allocated by order from
highest score to lowest. If

Maximum 100 the maximum zoning pro-
Standard deviation 21.047 tection of very limited agri-

cultural land is a local poli-
cy objective, thresholds could be set low to protect more sites. If
residential or other development is an important objective, recog-
nizing that conversion will need to occur, the thresholds will be
higher to allow more sites to be converted.

scar

If a total LESA score is very high, it is clear that all factors rated
high; however, it is more difficult to know what a middle level
LESA score means, because the total LESA score is made up of the
sum of weighted factor ratings as shown in Table 8.4. A high score
could mean that the site has excellent soils and poor site charac-
teristics, or mediocre soils and site characteristics, or poor soils and
excellent site characteristics.

There is no way to tell from the total LESA scores in Table 8.4
which factors rate high and which low. If the policy is to protect

Maximum
possible
points Site 1 Site 2 Site 3_.~. ~.-~..  - -

Soil quality 3 4 3 3 21 IO
Size 3 3 2 0 21 2 0
Compatibility with
surrounding uses 3 3 IO 21 33
Total LESA score 100 6 3 6 3 6 3~~-. ~_._____  ---~_____ ~.-~---~-
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IO-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100
Ranae of LESA scores (initial score of ranae shown)

Figure 8.1. Frequency distribution of LESA scores in Table 8.2

sites with the better soils even in areas of conflicting uses, site 1
should be given priority. If the policy is to protect sites with little
or no surrounding conflict, site 3 should be given priority. We can
make these interpretations from examining the weighted scores for
each factor but not from the total LESA score alone. By placing all
of the interpretation on one number, i.e., the total score, much of
the power of the LESA system to identify potential limiting factors
is likely to be lost.

In order to be sure that decision rules reflect the policy they are
intended to serve, it may be helpful to set minimum thresholds
for individual factors, or groups of factors, in addition to the
threshold for the total LESA score. In the above example, the
LESA committee might require a minimum weighted factor rat-
ing of, say, 25 on soil quality in addition to a total LESA score
threshold of, for example, 60 in order for a site to qualify for
protection. With such a threshold, site 1 would qualify, while
the other two sites would not.

A large site may support important agricultural uses even if it has
mediocre soils. For some applications, it may be desirable to
reduce factor compensation by setting thresholds for more than
one factor. Some examples of threshold setting for both individual

sating for another fac-
tor, such as soils.

factors and the overall LESA score, from Oregon case studies, will
help illustrate the procedures. They are taken from a chapter by J.
Herbert Huddleston (1994) in A Decade With LESA: The Evolution of
Land Evaluation and Site Assessment.
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Factor

Land evaluation:
SPR

Site assessment:
Land use compatibility

Perimeter
Surrounding l/4-mile
(non-adjacent)

Parcel size
Total

Maximum Weighted factor ratings
points Site A Site B

5 0

(Z)
(10)
2 5 17 10
100 91 6 5

5 0 4 5

The Linn County, Oregon, LESA system was designed strictly to rate
the quality of land for agricultural use. The objective was to help land-
use planners identify three general grades of land resource quality

Table 8.5 gives the framework for the LESA system alon
re ts of its application to two parcels. Soil potential ratings
6 s) were used to measure LE, and two factors, compatibility
assessment and parcel size, were used for SA.

Threshold criteria:

> = greater
c = smaller
< = smaller or equal

compatibility > 17

0 0 agric ral land. SPR >17 compatibility > 6

rginal  ag~ic~lt~~al  lan compatibility < 6

In developing threshold criteria, the LESA committee felt strongly
that any single factor should be allowed to control the classifica-

mittee felt strongly that
any single factor should

tion. In order for a site to qualify for the highest class of resource
b e allowed to control uality, the SIX weighted rating for soils had to be above a speci-

ed minimum of 27 points, and the compatibility factor rating had
to be above a specified minimum of 17, and the size factor rating

to be above a specific minimum of 15. Any individual
werghted factor rating fallin elow its threshold value caused the
parcel to be classified in a lower class Similar types of thresholds

6 for conflict, and 3 for’size) were established to se
dle class of resource quality from the lowest class.

actor compensation entere into threshold determi
respect to the total LESA score. This was



minimum threshold for the total score that exceeded the sum of the
threshold minimums for each of the three component factors. The
upper thresholds for SPR (27),  compatibility (17), and size (15) add
up to 59 points, but the threshold value for the total LESA score
was set at 67 points to make sure that at least one of the principal
factors was better than the minimum value. Stated another way,
the local committee wanted land rated in the highest class to have
resource qualities that were somewhat better than the absolute
minimums for each factor.

Site A in Table 8.5 exemplifies a site of excellent agricultural land.
Soils are ideal for agricultural production, as indicated by an SPR
weighted factor rating of 50 out of a possible 50 points. Land uses
adjacent to the site are all fully compatible, as indicated by a
perimeter weighted factor rating of 15 out of a possible 15 points.
Even in the surrounding l/4-mile  area, most of the land uses are
fully compatible (9 of 10 possible). The total weighted factor rating
for compatibility is 24 points, which is well above the “best”
threshold of 17 points. The site is smaller than ideal, but it is still
large enough to operate efficiently and economically, so the weight-
ed factor rating of 17 points exceeds the “best” threshold minimum
of 15 points. The total LESA score of 91 is also well above the 67-
point “best” threshold. Thus, there are no limiting factors, and the
site should be classified in the “best” land resource category.

Site B in Table 8.5 exemplifies a site of lower quality but good agri-
cultural land. The soils are good enough (45 out of 50 points), but
there are some conflicting land uses adjacent to this parcel (10 out
of 15 points), and the presence of a rural subdivision in the imme-
diate vicinity reduces the surrounding compatibility weighted fac-
tor rating to zero. Thus, the total compatibility weighted factor rat-
ing of 10 points is below the “best” compatibility threshold of 17
points. Further, the site size is below the “best” threshold (10 out
of 25 points), and the total score (65) is a little below the “best”
threshold minimum of 67 points. This site, therefore, fails the high-
est quality classification on three counts: compatibility, size, and
total, It should be esignated as agricultural land of lower quality
than the “best” category.

A different method for specifying thresholds using compensating
factors was developed in conjunction with an unpublished agri-
cultural LESA system for Lane County, Oregon ( uddleston and
Pease, 1988). The LESA system itself s very similar to the Linn
County system. The interpretation ective, however, was to
classify agricultural lands into two groups, better lands being
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labeled primary, and the poorer lands being secondary. In this
case, the LESA committee wanted excellent soils to be able to
compensate for limitations associated with compatibility or site
size, and vice versa. The threshold criterion used to accomplish
this objective was quite simple-primary land had to have an LE
weighted factor rating of 26 or more and a total LESA score of 67
or more.

This criterion mandates that primary land must have some mini-
mum level of soil resource quality, but allows the compatibility
score to vary according to the quality of the soil. In this way, mar-
ginal soils can qualify as primary only if they are in large sites vir-
tually free of conflict, while the very good soils can tolerate much
higher levels of conflict on smaller sites.

A slight variation of this criterion was used to distinguish
between primary and secondary land in a LESA system for
forestry in Lane County, Oregon (Pepi, 1989). The structure of the
system itself was similar to the agricultural LESA systems
described above, except that LE weighted score was allocated
only 35 percent of the total points, and compatibility (in SA)  was
weighted at 40 percent of the total, instead of 25 percent. Given a
loo-point total, maximum scores were distributed as follows:
soils, 35; parcel size, 25; adjacent land use compatibility, 25; and
surrounding land use compatibility, 15.

In setting thresholds for this system, the LESA committee felt that
size alone should not be allowed to control the rating. As long as
the soils were adequate, and the conflict was low, parcels of any
size were deemed suitable for commercial forestry. To accomplish
this objective, the following three criteria were written:

1) If site size is less than 11, then total must be greater than 79;

2) If site size is greater than 11, and if soils are less than 18, then
total must be greater than 60;

3) If site size is greater than 11, and if soils are equal to or greater
than 18, then total must be greater than 53.

Criterion 1 says that in order for a very small site to qualify as pri-
mary land, it must have excellent soils and be free of land-use con-
flicts. Criteria 2 and 3 invoke a threshold for soils, but unlike the
agricultural LESA system, there is no absolute minimum of soil
quality required. Instead, the poorer soils are allowed to be in the
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primary class only if the site has large enough size and is suffi-
ciently free of conflict to generate a high total LESA score. As both
size and soil quality ratings increase, more conflict can be tolerat-
ed, so the threshold for total LESA score decreases.

As can be readily seen from these examples, weighted factor rat-
ing thresholds can be used in various ways with a LESA score
threshold. Factor thresholds may be adapted to reflect policy
objectives for LESA applications and to provide more informa-
tion than given by total LESA scores. For example, if SA-2 or
SA-3 factors (see Chapters 5 and 6) are to be used as part of a
LESA system, factor thresholds can be used to assure that
parcels with high total LESA scores have appropriate levels of
soil and SA-1 qualities, as determined by the local LESA com-
mittee. These examples illustrate how LESA can be adapted to
local conditions and values.

Large sites or areas (e.g., greater than 500 acres) present the prob-
lem that LE or §A variability could be great in different parts of the
site. Case studies in Hawaii showed that developers could manip-
ulate the LESA score by including large areas of low scores with
high quality lands (Ferguson et al., 1990) to obtain exemptions
from agricultural zones. In cases where the large size of the site
could mask significant differences within the site, calculation of
scores for sub-areas within the site will provide more information
to decision-makers. These sub-areas will need to be determined on
a case-by-case basis. However, the LESA committee should estab-
lish a general rule as to when sub-areas should be used to assure
consistent application of the LESA system.

Despite all efforts to control the quality of a LESA system, it is a
tool to provide a relative rating and ranking of sites within a
jurisdiction, not an absolute or precise rating. While using a pre-
cise numerical threshold, such as 50 points, is simpler and appro-
priate for some applications, a “fuzzy” threshold may be prefer-
able. A fuzzy threshold would establish a range, such as 45-55,
instead of a single cut-off score, and would be used with a sec-
ondary procedure to determine a site’s classification. Sites that

ble 8. xamples
secretary  factors
be evaluated by a

assification  of

Investment in equip-
ment or improvements
Market conditions
Alternative uses
Potential use by other
producers



CHAPTER 8

Class
Threashold

scale

Best (equal to or greater than 90) 100
9 5
9 0

Fuzzy Range (equal to or greater than 75, but less than 90) 8 9
8 0
7 5

Good (equal to or greater than 65 and less than 75) 7 4
6 5

Fuzzy Range (equal to or greater than 50 but less than 65) 6 4
5 5
5 0

Marginal (less than 50) 4 9
4 0

etc.

fall within the range could, for example, be evaluated by a local
technical committee which could apply more site-specific knowl-
edge to the decision. Table 8.6 indicates some factors that may be
considered in the secondary evaluation. These factors may be dif-
ficult to obtain data on or measure as part of the LESA system or
they may be important for only some sites. For this procedure
and for other aspects of LESA development, judgment of knowl-
edgeable local people will usually be an important part of the
LESA process.

As shown in Table 8.7, a combination of specific thresholds and
fuzzy ranges can be used. For the “best” class, a threshold of 90
points is made. The “good” and “marginal” classes are defined
by specific point thresholds. I-Iowever,  fuzzy ranges are given for
sites falling between best and good and between good and mar-
ginal, since sites within these ranges could be classified up or
down depending on site factors that are not easily captured with-
in a LESA system. A local committee could review these sites and
make a recommendation to local officials.

A local committee consisting of staff of USDA Farm Services
Agency, Natural Resources Conservation Service, Cooperative
Extension Service, and local soil and water conservation district
members can, in many cases, apply pooled knowledge to a list
of sites (with maps) in short order. In a resource lands classifi-
cation project in Oregon, such a committee was able to review
and evaluate the history of use of ownership parcels on tax
assessment maps covering 200,000 acres in a matter of two to
three hours.
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Figure 8.2. Surrounding area impact analysis

ect

One problem that arises is that case-by-case decisions may lower
LESA scores on nearby sites, thereby justifying more land conver-
sion decisions. This “creeping” boundary effect can be addressed
by a surrounding area impact analysis of LESA scores. As shown in
Figure 8.2, site A is 20 acres. In an area of mixed soils, site A may
qualify for a land conversion permit because of poor soils and small
size. The conversion may lower the SA score for site B enough that
site B would then also qualify for conversion, which in turn could
lower the scores of sites C, D, E, H, and possibly G and F.

The LESA system can be used to evaluate this situation by rating
all sites within l/4-mile  (or some other distance) in a “before” and
“after” sequence at the time a decision needs to be made. Each site
is scored by assuming all parcels remain in agriculture. Each site is
scored again assuming a proposed land conversion permit is
granted. If the ratings in the surrounding parcels drop, it remains

121



CHAPTER 8

to establish some threshold limit above which reductions in LESA
scores will not be allowed.

For example, a jurisdiction might establish an “impact” threshold
of a 5 percent reduction in the LESA score. For the “before” sce-
nario, it is important that a specific year be established as a base-
line. In this way, the impact threshold is relative to the LESA score
of each parcel in an agricultural setting before the conversion is
granted. The cut-off date is important because the first permit may
lower an adjacent site’s score by 10 points but still be within the 5
percent reduction threshold. Additional nearby permits may indi-
vidually also be within a 5 percent threshold but lower the site’s
score even further, causing cumulative effects on LESA scores.
Without a date, the 5 percent threshold would be applied to
decreasing LESA scores, still causing a creeping effect. With this
procedure, it may be decided that, while site A is marginal as an
agricultural unit, it should be kept in agriculture to preserve the
integrity of more valuable sites in the surrounding area. If this
impact procedure is used, it may be helpful for the LESA commit-
tee to establish guidelines for when an impact assessment should
be done. For example, sites above or below a certain size may trig-
ger the evaluation, or it could be done for all LESA applications
involving a land-use change.

Using a dataset of local samples and a fuzzy range for thresholds
widens the base for site classifications by recognizing local vari-
ation and using local expert judgment in the LESA process.
Thresholds can be set for individual factors to allow certain fac-
tors to compensate for others or to allow certain factors to control
the ranking. Establishing factor thresholds as well as total LESA
score thresholds provides much more information for the policy
and decision making process. Various combinations of these
thresholds can then be made for specific objectives or different
LESA applications.

There are undoubtedly other ways to set thresholds. It takes only
the imagination and creativity of the LESA committee to discov-
er them. Local adaptation of these procedures should both
improve the LESA process and provide a firmer base of local sup-
port for the site rankings.
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The Land Evaluation and Site Assessment (LESA) system is a
numerical rating system designed to aid decision makers in for-
mulating policy and making other decisions on the relative impor-
tance of farmland sites. Each site is rated on a scale of O-100 points.
LESA provides a general framework for combining soil and other
site factors with the flexibility to select and weight factors that
reflect site or local conditions. This Guidebook is intended to help
users adapt the general LESA system to state or local conditions
and applications.

A 1991 LESA survey indicated that about 212 jurisdictions in 31
states have initiated LESA projects since 1981, when LESA was
introduced by the USDA Soil Conservation Service, (now the
Natural Resources Conservation Service). About 138 are currently
in use for farmland evaluation. LESA has also been applied to
forestlands and tested for other resources, such as riparian areas,
irrigated desert farmlands, wetlands, and gravel aggregate sites.

LESA is not intended to be a stand-alone technique to make deci-
sions about farmland or a technique to protect farmlands. It is
intended to be an objective tool to evaluate farmland sites as part
of a decision-making process. It can help identify which land
should be protected by land-use planning and zoning programs,
purchase of development rights, transfer of development rights, or
other farmland protection programs. It can also aid in making
decisions about which land should be converted from agriculture
to other uses by rezoning or land-use permits. LESA has also been
used for property tax assessment and by lenders to help evaluate a
site’s agricultural value.

Since the LESA system is intended as a general model for local
adaptation, a committee of local people knowledgeable about agri-
culture is important in the development process. The committee
selects soil and other site factors, develops factor scales, deter-
mines the relative importance of each factor by weighting, tests the
draft system in the field on a number of farm sites, and develops
recommendations for setting thresholds to be used in making deci-
sions. In most cases, the committee receives technical assistance
from NRCS and other agencies. If available, a person trained in
LESA procedures may also provide technical assistance to the com-
mittee. This person may be an NRCS staff person, a local college or
university educator, or a consultant.

The general LESA model has been adapted by state, regional, coun-
ty, and township units of government. A federal LESA system, part
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of the 1984 federal Farmland Policy Protection Act Rule, is used for
evaluating the impact of federal projects and programs on farm-
lands. A local LESA system can be used in place of the federal sys-
tem for evaluating federal projects after certification by NRCS.

LESA is a relative rating system on a point scale. This Guidebook
recommends a O-100 scale, but another scale could be used. The
use of thresholds is a way to rank sites, such as ownership parcels,
into two or more relative classes of agricultural importance. The
ranking will depend on the scale of application. For example, the
lowest ranked site in one county may be the best site in another
county in the same state because of differences in soil, climate, and
development patterns. Ranking of a particular site in a county
could change when the LESA system is applied at the regional or
state level. It is therefore important to determine the geographic
scale for comparing sites. In most cases, land use decisions are
made at the local level and the decisions as to which sites should
be protected for agriculture and which should be designated for
development are made by local officials.

The interpretation of LESA scores merits some caution. For most
applications, it is helpful to set class thresholds on each factor as
well as on the total LESA score. The reason for this is that factor
thresholds provide more information in interpreting the scores. For
example, to qualify for the highest ranking class, thresholds could
be set on the soil factor, as well as on size, surrounding land use and
other factors. These factor thresholds provide a means to make the
LESA system more sensitive to local conditions and objectives.

Developing a LESA system requires a substantial commitment of
local official and staff time and volunteer work. The experiences of
LESA users over the last 15 years indicate that an agricultural
LESA system takes about three to eight months to develop in a
sequence of meetings. NRCS staff can usually provide the basic
technical assistance for the Land Evaluation component, but the
committee still needs to make decisions about factor selection,
scaling and weighting. If soil potential ratings are developed, the
committee provides valuable help in estimating costs of overcom-
ing soil limitations.

The Site Assessment component often takes more time than the
Land Evaluation component because of the wider choice of fac-
tors and scaling methods. Testing for factor redundancy and
replicability as well as the field site evaluations add time to the
development process.
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The actual time commitment of staff and volunteers is of course far
less than the development process time, since the scheduling of
meetings and field trips is usually spread out over several months
with a diverse committee. Actual costs to local governments may
be low with technical assistance from public agencies and volun-
teers, except for the time of local government staff.

Most LESA case applications are currently done using tax assess-
ment, soil survey, and other paper maps as well as tabular data and
other reports. However, many local governments are initiating geo-
graphic information systems (GIS) for use by government agency
staff and citizens. GIS is a computer information storage, retrieval,
and analysis process to combine maps with attribute data. Where
GIS is available, the application of a LESA system to a specific site
is made much easier and faster than using non-computer data
sources. Some GIS case studies are summarized and referenced in
Appendix D and presented in the book, A Decade with LESA: The
Evolution of Land Evaluation and Site Assessment (Steiner et al., 1994).

As population and development pressures increase, public policy
decisions on which lands to develop and which to protect for con-
tinued resource use will continue to be made by state and local
government officials. LESA provides an objective and consistent
tool to aid decision makers in evaluating the relative importance of
specific sites for continued agricultural use. Once developed, the
system is usually quite efficient to apply. The LESA system is kept
current by periodic review and revision. With LESAs  help, citizens
and officials can improve the basis for public policy decisions
affecting the long-term stability of our agricultural land base.
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FEDERAL LAVV AND THE FARMLAND  PROTECTION POLICY ACT LESA SYSTEM

The protection of farmland as federal policy has been incorporated
into federal legislation [Farmland Protection Policy Act of 1981, PL
97-98 and amendments, 7 U.S.C. 4201(b)] and into federal execu-
tive orders (USDA Land Use Policy Department Regulation 9500-
3, March 22, 1983). A generic LESA system was included in the
FPPA  rule published in 1984 and in the final rule, published in the
Federal Register June 17, 1994 (7CFR Part 658).

These policies and rules, as well as other federal legislation and
executive rules, provide the framework for federal agency involve-
ment in farmland protection, especially the role of USDA Natural
Resources Conservation Service (formerly the Soil Conservation
Service). Background discussion of the policy framework is given
in Bridge (1994), Grossi (1994), and Wright (1994), and in the orig-
inal LESA Handbook (USDA Soil Conservation Service, 1983).

This Appendix provides the federal LESA system in Table A-l and
includes a copy of the 1994 Federal Register rule.
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U.S. Department of Agrjcufture

PART I I I (Jo be completed by Federal Agency)

3. Percent Of Si

Site Selected:

Reason For Selection:

(See instructions on reverse side) Form AD-1006 (10-83)
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STEPS IN THE PROCESSI[NC  THE FARMLAND AND CONVERSIglN  IMPACT  RATING FORM

Step 1 - Federal agencies involved in proposed projects that may convert farmland. as defined in the Farmland Protection
Policy Act (FPPA) to nonagricultural uses, will initially complete Parts I and III of the form.

Step 2 - Originator will send copies A, B and C together with maps indicating locations of site(s), to the Soil Conservation
Service (SCS) local field office and retain copy D for their files. (Note: SCS has a field office in most counties m the U.S. The
field office is usually located in the county seat. A list of field office locations are available from the SCS State Conservationist
in each state).

Step 3 - SCS will, within 45 calendar days after receipt of form, make a determination as to whether the site(s) of the pro-
posed project contains prime, unique, statewide or local important farmland.

Step 4 - In cases where farmland
plete Parts II, IV and V of the form

covered by the FPPA will be converted by the proposed project, SCS field offices will com-

Step 5 - SCS
SCS records).

Will return copy A and B of the form to the Federal agency involved in the project. (COPY  C will be retained for

Step 6 - The Federal agency involved in the proposed project will complete Parts VI and VII of the form.

Step 7 _- The Federal agency involved in the proposed project will
sion is consistent with the FPPA and the agency’s internal policies.

make a determination as to whether the proposed conver-

INSTRUCTIONS F’OR  COMPLETING THE FARMLAND CONVERSBQN  IMPACT RATING FOR

Part I: In completing the “County And State” questions list all the local governments that are responsible
for local land controls where site(s) are to be evaluated.

Part III: In completing item B (Total Acres To Be Converted Indirectly), include the following:

1. Acres not being directly converted but that would no
sion, because the conversion would restrict access to them.

longer be capable of being farmed after the conver-

2. Acres planned to receive services from an infrastructure project as indicated in the project justification
(e.g. highways, utilities) that will cause a direct conversion.

Part VI: Do not complete Part VI if a local site assessment is used.

Assign the maximum points for each site assessment criterion as shown in $658,5(b)  of CFR. In cases of
corridor-type projects such as transportation, powerline and flood control, criteria #5 and #6 will not apply
and will be weighed zero, however, criterion #8 will be weighed a maximum of 25 points, and criterion
$1 1 a maximum of 25 points.

Individual Federal agencies at the national level, may assign relative weights among the 12 site assessment
criteria other than those shown in the FPPA rule. In all cases where other weights are assigned, relative adjust-
ments must be made to maintain the maximum total weight points at 160.

In rating alternative sites, Federal agencies shall consider each of the criteria and assign points within the
limits established in the FPPA rule. Sites most suitable for protection under these criteria will receive the
highest total scores, and sites least suitable, the lowest scores.

Part VII: In computing the “Total Site Assessment Points”, where a State or local site assessment is used
and the total maximum number of points is other than 160, adjust the site assessment points to a base of 160.
Example: if the Site Assessment maximum is 200 points; and alternative Site “A” is rated 180 points:
Total points assigned Site A = 180 x 160 = 144 points for Site “A.”--_  -
Maximum points possible 200
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Thursday
July 5, 1984

Fri
June 17,1994

Soil Conservation Service

7 CFR Part 658
Farmland Protection Policy; Final Rule
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APPENDIX A

31110 Federal Register / Vol. 59, No. 116 I Friday, June 17,  1994  / Rules and Regulations

DEPARTMENT OF A~RlCU~~RE

Soil Conservation Service

7 CFR Part 658

Farmland Protection Policy

AGENCY: Soil Consen’ation  Service,
USDA.
ACTION: Final rule.

SUMMARY: This rule amends part 658 of
title 7 of the Code of Federal
Regulations which implements the
Farmland Protection Policy Act (FPPA).
The amendments contained in this rule
am necessary to enable the Department
of Agriculture to effectively implement
the FPPA, as amended. They request
reports by federal agencies, recognize
the statutory authority of a governor of
a state to bring legal actions to enforce
the FPPA, provide policy direction
regarding federal assistance and federal
programs, and they restore a subsection
of the existing rule that was omitted
from publication by clerical error.
EFFECTIVE DATE: This rule becomes
effective June 17,1994.
FOR FURTHER INFORMATION CONTACT:
Lloyd E,  Wright, Director, Basin and
Area Planning, Soil Conservation
Service, PO Box 2890, Washington, DC
20013, telephone 202-720-2847.
SUPPLEMENTARY INFORMATION: The
regulations of the United States
Department of Agriculture (the
Department) implementing the
Farmland Protection Policy Act (FPPA)
are contained in 7 CFR  part  658. A
proposed rule, setting forth several
amendments to these regulations, was
published for public comment on
January 14.1987, at 52 FR 1465. The
comment period closed February 27,
1987, during which time nineteen sets
of comments were received from five
federal agencies: four state agencies:
seven national organizations in the
agricultural, resource conservation, and
planning fields: one county board of
supervisors: and two individuals.

The proposed rule, as discussed
below, contained six amendments to the
Department’s existing regulations. Of
these six amendments, three were being

I proposed as a result of the specific
changes in the FPPA  that Congress had
enacted in section 1255  of the Food
Security Act of 1985, Public Law 99-
198‘99  Stat. 1518. Another amendment
to the existing rule was to correct a
clerical mistake. These four
amendments, with minor changes, are
made final by this rule.

The two remaining amendments, of
the six included in the proposed rule,
were not responses to any new direction

enacted by Congress, but were the
Department’s proposals to change its
policy in the interpretation of FPPA
provisions. These two amendments
were a departure from the policy that
the Department had announced when
the existing regulations were
promulgated on July 5,1984.49  FR
2 77 16. The existing sections of part 658
that would be changed by these two
amendments are $jij  658.2(a) and
658.3(c). The rationale underlying the
provisions of the existing regulations is
set forth in the preamble of the final rule
publication, which is found at 49 FR
27716-27724. The rationale for the
proposed changes is set forth in the
preambie of the proposed rule at 52 FR
1465-1468. AAer  reviewing the poticy
considerations that led to the adoption-
of the existing regulations in 1984, as
well as considering the proposed
changes and the public comments to the
pmposed rule, the Department has
concluded that the proposed
amendments to 5 658.2(a) should be
adopted with some additional
interpretive clarification, as discussed
below.

In addition, the Department has
concluded that $658.3(c)  should be
amended as proposed to comport with
the authority of a governor of a state to
take action to enforce the provisions of
the FPPA with regard to a policy or
program of the affected state for the
pmtection of farmland,
I. Background

The FPPA was enacted as Subtitle I.
sections 1539-1549,  of Title XV of the
Agriculture and Food Act of 1981,
Public Law 98-98, 7 U.S.C. 42014209.
In enacting the FPPA, Congress found
that the Nation’s farmland was “a
unique natural resource” and that each
year, “a large among of the Nation’s
farmland” was being “irrevocably
converted from actual or potential
agricultural use to nonagricultural use,”
in many cases as a result of action taken
or assisted by the federai government.
The FPPA directs federal agencies to
identify and take into account the
adverse effects of federal programs on
the preservation of farmland: consider
alternative actions, as appropriate, that
could lessen such adverse effects; and
assure that such federal programs, to the
extent practicable, are  compatible with
state government, local government, and
private programs and policies to protect
farmland.

In order to guide the federal agencies
in implementing the FPPA, section
1541(a) of the Act, 7 U.S.C. 4202(a),
directs the Department of Agriculture,
in cooperation with other departments,
agencies, independent commissions,

and other units of the federal
government, !o “develop criteria for
identifying the effects of Federal
programs  on the conversion of farmtand
to nonagricultural uses.” The
Department issued these criteria in its
current rule implementing the FPPA at
7 CFR  658.4 and 658.5. The FPPA also
authorizes the Department to provide
technical assistance to federal, state, and
local government agencies to develop
programs or policies to limit the
conversion of productive farmland to
nonagricuitural uses, and this is covered
in the  current rule at 7 CFR 658.7.

In addition, section 1542  of the *PA,
7 U.S.C. 4203, cequires  “each
department, agency, independent
commission, or other unit of the Federal
Government” to review its laws,
administrative &es, policies and
pmcedkes  “to determine whether any
provision thereof will prevent” the
federal entity “from taking ap
action to comply fully” with

ropriate
f!l e FPPA,

and to “develop proposals for action to
bring its programs, authorities, and
administrative activities into conformity
with the purpose and policy” of the
F’PPA.

The Act does not expressly require a
federal agency to modify any project
solely  to avoid or minimize the effects
of conversidn  of farmland to
nonagricultural uses. The Act merely
requires that, before taking or approving
any action that would result  in
conversion of farmland as defined by
the  FPPA,  the feded  agency examine
the effects of that action using the
criteria which the Department of
Agriculture has supplied and, if there
am adverse effects, to consider
alternatives to lessen those effects. Once
the agency has completed this
examination, it may proceed with a
pmject  that would convert farmland to
nonagricultural uses.

As originally enacted, the FPPA
contained a prohibition against the use
of the Act as a basis for litigation,
Section 1548 states that the FWA  “shall
not be deemed to provide  a basis” for
any litigation “challenging a Federal
project, program  or other activity that
may affect farmland.” 7 U.S.C. 4209. In
the 1985 amendments to the F’PPA,
Congress amended this section to allow
the governor of a state to bring a suit to
enforce compliance with section 1542 (7
U.S.C. 4202) and related regulations.

II. Discussion of the  Existing
Regulations to Impiement  the FPPA

The current regulations were
promulgated principally to enable
federal agencies, with the help of the
Soil Conservation Service (SCS),  to
measure the adverse effects, if any, of
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their programs and projects on
farmland. The SCS  has developed a
Farmland Conversion Impact Rating
Form, Form AD-1006, for this purpose.
A federal agency considering a project
on or affecting farmland completes and
submits a Form AD-1006 to a local SCS
office. The SCS determines  if the
proposed site or sites contain farmland
subject to the FPPA, i.e., farmland that
i 5 “prime,” “unique,” or of “statewide
or l&al  importance,” as defined by the
FPPA. If SCS  determines that the site or
sites are not subject to the Act; SCSsites are not subject to the Act; SCS
returns the form to the agency with thatreturns the form to the agency with that
determination noted.determination noted.

However, if Scs  determines that theHowever, if Scs  determines that the
FPPA applies, SCS measures theFPPA applies, SCS measures the
“relative value” of the sit%  or sites as“relative value” of the sit%  or sites as
farmland on a scale of 0 to 100, entersfarmland on a scale of 0 to 100, enters
this score on the Form AD-1006 andthis score on the Form AD-1006 and
returns the form to the federal agency.returns the form to the federal agency.
At this stage, the agency prepares a siteAt this stage, the agency prepares a site
assessment using twelve criteria setassessment using twelve criteria set
forth in the rule. After scoring each offorth in the rule. After scoring each of
the criteria and arriving at a total sitethe criteria and arriving at a total site
assessment score, up to a maximum ofassessment score, up to a maximum of
160 points, the agency adds this site160 points, the agency adds this site
assessment score to the “relative value”assessment score to the “relative value”
score that was supplied by the !XS  onscore that was supplied by the !XS  on
the Form AD-1006.  The higher thethe Form AD-1006.  The higher the
combined score, the more suitable thecombined score, the more suitable the
site would be for protection as farmland,site would be for protection as farmland,
On the other hand, if a site nxeivss  aOn the other hand, if a site nxeivss  a
combined score of less than 160  points,combined score of less than 160  points,
the regulation recommends that it hethe regulation recommends that it he
given only “a minimal levei  ofgiven only “a minimal levei  of
consideration for protection” and thatconsideration for protection” and that
additional sites do not need to beadditional sites do not need to be
evaluated as alternatives.evaluated as alternatives.

Although the primary purpose of theAlthough the primary purpose of the
Department’s regulations implementingDepartment’s regulations implementing
the FPPA was to impart these criteriathe FPPA was to impart these criteria
and the guidelines for their use byand the guidelines for their use by
agencies, the rule, in addition,agencies, the rule, in addition,
established the Department’s policy asestablished the Department’s policy as
to the farmlands that are subject to theto the farmlands that are subject to the
FPPA, and as to the effect that the FPPAFPPA, and as to the effect that the FPPA
could have on private parties andcould have on private parties and
nnnFedera1  units of governmentnnnFedera1  units of government
applying for federal assistance toapplying for federal assistance to
convert farmland to nonagriculturalconvert farmland to nonagricultural
uses.uses.

With regard to the first matter, theWith regard to the first matter, the
FPPA’s  definition of “prime farmiand,”FPPA’s  definition of “prime farmiand,”
excludes “land already in or committedexcludes “land already in or committed
to urban development  or water storage.”to urban development  or water storage.”
Section 1540(c)(l)(A),  7 USC,Section 1540(c)(l)(A),  7 USC,
4201(c)(l)(A).  The current regulation,4201(c)(l)(A).  The current regulation,
§ 658.2(a), provides that prime farmland§ 658.2(a), provides that prime farmland
is “committed to urban development oris “committed to urban development or
water storage“ if a Iocai zoning code orwater storage“ if a Iocai zoning code or
ordinance or current localordinance or current local
comprehensive land use plancomprehensive land use plan
designated this land for commercial ordesignated this land for commercial or
industrial use or for residential use thatindustrial use or for residential use that
is not intended at the same  time tois not intended at the same  time to
protect farmland.protect farmland.

With regard to the second issue, the
current regulation, !j  658.3(c),  sets forth
the Department’s determination that the
FPPA does not authorize a federal
agency to withhold assistance to a
project solely because that project was
going to convert farmland to
nonagricultural uses.

III. Discussion of the lenient  to
the Existing Regulations

A. The  Two  Amendments Necessary for
the Annual FFPA  Report to Congress _

Section 1546 of the FPPA, as enacted
in 1981 (99 Stat. 1343-1344)‘  required
the Secretary of Agriculture to report to
Congress on the progress made in
implementing the FPPA, Only one
report was required: and it was due
within one year after the date of
enactment, December 22,198l.  Section
1546 provided that the report should
include information on:

(1) The effects, if any, of federal
programs, authorities, and
administrative activities with respect to
the protection of United States
farmland;  and

(2) The results of 

 

S 658.40  to request
federal agencies to return a copy of their
completed Form AD-1006 to SCS  after
a final decision on a project has been
made; This amendment received
ypport  in comments from all
nongovernmental organizations and
individuals, from the State of Rhode
Island Statewide Planning Program, and
from  the C!ar$  County (Virginia) Board
of Supervisors. However, the response
was different f&m  federal and state
agencies that work with Form AD-1006
and would be responsible for returning
it to the SCS.

Two federal agencies, the Federal
Highway Administration (FHWA) and
the Department of Housing and Urban
Development fHUD), and the Michigan
De ent of Transportation and that
of Oklahoma expressed concern that
this requirement would generate
additional, burdensome paperwork. The
FHWA suggested that only those forms
in which the selected site had a score of
more than 160 be returned to SCS. HUD
proposed to advise SCS of any tracts of
farmland for which financing of housing
subdivisions was being approved, but ’
said it would be hard-pressed to return
a Form AD-1006 for each action taken
by HUD, especially those involving
individual mortgage insurance.

The Michigan Department of
Transportation and that of Oklahoma
made comments that were almost
identical to one another. On federally
supported highway projects requiring
environmental assessments or impact
statements, the Form AD-1006 is
included in such documentation and
SCS receives a copy of the final
document. Lasser  projects, on the other
hand, do not require an envimnmental
assessment or impact statement, because
they are often categoricaliy  excluded
from review by regulations
implementing the National
Environmental Policy Act. These
pmjects  “usually require only minor
amounts of right-of-way and thus have
a very minimal impact on prime
farmlan&”  the Oklahoma Department of
Transportation stated. Both Michigan
and Okfahoma  objected to having to
submit Form AD-1006 on these types of
projects.
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belleva  that to  b the intent  of Congress.
Putting a ~~~1~ an the land, either dmaly
o r indirectly, could result in creating a

for low
m the

usem of HUD mortgage housing

VA, likewise, objected to the
n the grounds that  it would

require preparation of a site augment
on every project that requires rights-of-
way. This would require ” ous
amount of time and resource
provided bv  Federal, State and/or  1

urban development” that the
patent  has applied to “pr~e

land” should be applied to th
other two ories  in the FPPA.
“unique” and and farmland “of
local  or st de importance.”

The Mi~igan  ~p~ent  of
Transpo~tion  had similar objections. It
explained that the current rule “screens
out many projects and constitutes a real
time savings * * * If the local entities

the site is committed to urban
development. In this wav.  the
prero&lves  of state and’i&4
gove&ment,  as exercised in zoning

preclude the conversion of failed

would have limited effect. After
consideration of the  comments, the
Departinent  is amending the rule to
apply the exemption for farmland “in o+r
committed to n development” to all

and. It is clear from

federal agencies that they am already
ption to all four types

he word “farmland,”
making the exemption

thereby,
apply to all

site that is located
not be sent to S C S

to use available
ped information  to make their

1006 to SCS. To

may be identified by an area shown as
“urbanized area” WA) on the Census
Bureau map, or shown as an urban tint
outline or urban area map on U.S.G.S.

is being ~endad to clarify that
agencies may determine whethe
a site contains farmland as defined in
5 658.2(a)  without sending a Form AD-
1006 to SCS. Where SCS is asked to
complete the land evaluation portion of
Form AD-1006 before the Federal
agency completes the site assessment
portion, and SCS determines that the

is subject to the FPPA, then when
mtums the form to the agency for
pletion of the site assessment

portion, SCS will at the same time
provide the agency with the requested
information and data necessary for the
Federal agency to complete and score
the site assessment factor questions, and
where the agency chooses to complete
the site assessment portion of the form
first, SCS will cooperate in providing
timely information and data to enable
the Federal agency to score the site
a sment factor questions.

E. Amendment to Allow an Agency to
Either Prowde or Deny Assistance LO  Q
Project to Conr*ert  Farmland

convert farmland. The pa~~~ph  fads
as follows:
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not subject to FPPA.  In  complying with

wiil be implemented consistent with the
Act.

As further clarification, it should he
noted that only those actions that will
or could convert farmland to
nonagricultural uses are subject to the
Act. Assistanca  pravided  to purchase,
maintain, renovate, or tiplace  a
muctum that aLready  exists is not
subject to the Act, because any
conversion  of farmland took place at the
time the structure was constructed. The
addition of minor new ancillary
structures, such as garages or sheds, to
sewe  existin stxuctures  is also not
included uniIer the Act. Even in cases
where loans are made for new houses,
that action is not subject to the FPPA if
the request for assistance and
commitment by the federal agency was
made afier  the house was constructed.
Likewise, once one Federal agency has
performed an analysis under the FPPA
for the  conversion of a site, that agency’s
or a second  Federal agency’s
determination with regard to additional
assistanclt  or actions on the same site do
not require additional, redundant FPPA
analysis. Section  658.4(h)  is bein
added to the final rule to reflect 18 is
clarification,

Several federal agencies cited concern
for the application of the FPPA to land
acquisitions by these agencies,
providing temporary, intermediate
ownership by the Federal Government
such as through foreclosure, the
acquisition of assets of an insolvent
thrift institution or through forfeiture in
criminal law enforcement proceedings.
They expressed concern for potential
conflicts between their statutory
responsibilities to obtain prompt, high
value disposal of these assets and the
analysis procedures required under the
Fl’PA.

The definition of “Federal program”
in the FPPA, 7 U.S.C. 4201(c)(4),
extends the coverage of the FPPA to
“acquiring, managing, or disposing of
Fedetil  lands and facilities.” If an
agency determines that its program  does
not result in a sufficient acquisition of
legal or equitable title by the United
States to characterize the property as
“Federal land or facilities,” then the
agency may exclude such land through
its own policies and procedures for
implementin the FPPA.

However, tle Department has
determined that an interpretive
clarification of the term “Federal land
ond facilities” as used  in the definition
of “Federal  programs” covered by fhe

FPPA would be u~eft.11.  In that regard,
the  ~p~ent~liw~  that the usa  of
the word %deml’*  to modify the words
“land and facilities” indicates an intent
by Congres$  to focus the scope of federal
programs  covered by the  FPPA  to lands
and facilities acquired or managed by
federal agencies as necessary
proprietary elements of federal
programs, such as national forests,
national parks, or military bases. The
use of the modifier “Federal’” is
significant; if the intent was to include
the acquisition, management, or
disposal of any land or facilit
federal agency, ‘ttganfless  of ti

by a

of the
0 purpose

use of the land or fac.iU
could have omittad x‘e

er and simply stated, ‘taquiti~
managing, or disposing of lands and
facifities.”

Accordingly, the Department has
amended the definition of “Federsi
program” contained in 5 656.2(c) to
clarify that,  for the purposes of tbe
FPPA and these regulations. the phrase
“acquiring, managing, or disposing of
federal lands and facilities*’ refers to
lands and facilities that are squired,
managed, or were used by a federal

actions by that agency through which
the agency has temporary ownership or
custody of the land or facility, such as
acquisition Pursuant to a lien for
delinquent taxes, the exercise of
conservationship or receivership
authority, or the  exercise of civil or
criminal law  enforcement forfeiture or
seizure authority.

The  Department has also incorporated
in the definition of “Federal program”
interpretive clarification that loan
guarantees or loan insurance of the
construction of buildings or other
structures is covered by the phrase
“undertaking, financing, or assisting
construction or improvement projects”
contained in the definition of “Federal
progmm.”  This interpretation was
previously provided in the pntamble  of
the final rule that promulgated the
current regulations. See 49 FR 27720,
July 5.1984. further in this ard, the
Department has clarified thatYl!i e
ac uisition. management, and disposal
ofPand or facilities that a federal agency
obtains as the result of foreclosure or
other actions taken under a loan, loan
guarantee, or other financiai  assistance
proved by the agency directly an4
specifically for that property or facility
is likewise within the definition of
“Federal program.”

A 1 agency may develop and use
pnxasduresto  implement the FPPA for
its loan. loan guarantee, or other

agency hu  co~duc%d  II FPPA review of
a loan or o&r  financial assistance for
thecxmmrsicm  of farmland and the

e n into consideration its
primary statutory authorities regarding
such properties. Clearly, these
determinations can be best made by rhe

Lb%
encies  involved through

procedures.
we  FPPA policies and
in consideration of the

statutory requirtments under which
they operate. The Department will
consult with agencies, pursuant to
se&on  1542 of thefTPA, 7 U.&C.  42~3,
to address  these concerns,

Some federal agencies would like to
exempt certain sites related tq the
expansion of 8xisting  linear $rojecls  that
would aravert c&y a few acres of
farmland but would avoid the
conversion of a laqe  number of acres.
Some  statewide LESA systems currently
include exemptions of 10 acres per
bridge aad  3 acras  per mile on existing
highways. The ccnstruction  of bridges
and widening of existing highways is a
farmland protection merhod.  USDA will
consult with Federal Highway
Administrstion, on actions that qre
designed 40  improve existing linear
p-s so es to avoid the conversion of
land thatwould  occur if a new linear
projajt  were  to be constructed.

This rule hasbeen  reviewed under
USDA pnrcedures  established in
accordance with provisions of
Deprbmnrtal Regulations 1512-l and
has  beendesignated  “non-major.”
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9 .3 A~pl~c~bii~~  and e%e~pt~o~&
Section 1%0(b)  of the Act, 7 U.S.C.

4ZOl(b),  states that the purpose of the
Act is to minimize the extent to which
federal programs contribute to the
unnecessary and i~ve~ible conversion
of farmland to nonagricultural uses.
Conversion of farmland to .
nonagricultural uses does not include
the construction of on-farm structures
necessary for farm operations. Federal
agencies can obtain assistance from
USDA in determining whether a
proposed location or site meets the Act’s
definition of farmland. The USDA Soil
Conservation Service [SCS) field office
serving the area will provide the
assistance. Many state or local
government planning offices can also
provide this assistance.

(bl  Acquisition or use of fa~iand  by
a federal agency for national defense
purposes is exempted by section %47(b)
of the Act. 7 USC.  4Z~~b).

(c)  The h,ct  and these ~u~ation5  do
not authorite  the Federal Government
in any  way to r&ate  the  USB  Of private
or nonfederal land, or in any  way affe
the  property rights of OWlMrS Of 5l.h
land.  In cases  where either a private
party or  a nonfederal unit of government
applies for federal assistance  to convert
farmland to a nonag~~It~1 us% the

P 1548, the governor
0 whore  a state policy
0 protect farmIand,
may bring an action in the federal
district court of the district where a
federal program is proposed to enforce

adverse effects of federal programs on
the protection of farmland. The agencies
are to consider alternative actions, as
appropriate, that could lessen such
adverse effects. and assure that such
federal programs, to the extent
practicable. are compatible with state,
unit of local government and private
programs and policies to
farmland. The  following
to assist the agencies in t

(al  An agency may determine whether
or not a site is farmtand es defined in

at scs Offla?S,  for
whether t.be  site is

measure the relative value of the site as
farmland on a s&ale  of 0 to 100

total amount of farmable  land (the land
in the unit of 10ca.l  gove~ent’s
ju~sdi~tion  that  is capable of p~duc~g
the commonly grown crop]: the
percentage of the j~s~ction  that is
farmland covered by the Act; the
percentage of faked  in the
jurisdiction that the project would

convert; and  the Fercentage  ot tarmiand
in the local  gove~ent’s  jurisdiction
with the same or higher relative value
than the land that the project would
convert. These statistics will not be part
of the criteria scoring process, but are
intended simply to furnish additional
background information to federal
agencies to aid them in considering the Q
effects of their projects on farmland.

(c)  After the agency receives from
SCS the 5core  of a site’5 relative value
as described in 0 65&4(a)  and then
applies the site assessment criteria
which are set forth in 3 658.6  (b) and (c),

the agency will assi~  to the site 8,
combined 5core  of up to 280  points,
composed of up to 100 points for relative
value and up to 180 points for the site
as5essment.  With this score the agency
will be able to identify the effect of its

5;
farmland, and make a
n a5 to the suitability of the

site for protection as farmIand.  Once
this score is computed, USDA
recommends:

(1) Sites with the highest combined
arded RS most suitable for

protection under these criteria and sites

(4) When making decisions on
proposed actions for sites receiving
scores totaling 160  or more, agency
pe~oMe1  consider:

(i) Use of land that is not farmland or
use of existing structures:

(ii) Alterh
design5 that
purpose but
of farmland or other fa~land  that has a
lower relative value:.
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Ail required services are available-5
point

Some squad services are available-4

nonag~cultu~al  use?
~oposed  project is incompatible with

Proposed project is tolerable to exir
a~c~t~~l  use of surrounding

condor-tee  site  or de&n  alternative
as farmland along with

except as toted below
(l)+Criteria 5 and 6 will not be

11

the Act, 7 U.S.C.

programs or policies to limit the
conversion of productive farmland to
nonagricultural uses.” Ln 0 2.62. of 7 C
Part 2. Subtitle A, SCS is delegated
leadership responsibility within USDA
for the activities treated in this part,

(b)  In providing assistance to states,
local units of government, and nonprofit
organizations, USDA will make
available maps and other soils
information from  the national
cooperative soil survey through SCS
field offices.

(c) Additional assistance, within
available resources, may be obtained
from local offices of other USDA
agencies. The Agricultural Stabilization

rvation  Service and the Forest
Service can provjde  aerial photographs,
crop history data, and related
information. A reasonable fee may be
charged. In many states, the
Coopere tive  Extension Service can
provide help in understanding and

tection  issues
conflicb,
deciding on

appropriate actions, and implemen
those decisions.

(d) Officials of state agencies, local
‘units of gove~ent,  nonprofit
organizations, or regional, area, state-
level, or field offices of federal agencies
may obtain assistance by contacting the
offke  of the SCS &ate conservationist.
A list of Soil Conservation Service’atate

A,

be

n %42(a)  of the Act, 7 U.S.C.
4203,  states, “Each department, agency,
independent commission or other unit of
the Federal Government, with the
assistance of the Department of
Agriculture, shall review current
provi s of law, administrative rules
and r a tions, and policies and
procedures applicable to it to determine
whether any provision thereof will
prevent such tit of the Federal
Government from taking appropriate
action to comply fully with the
provisions of thi$  subtitle.”

(II,) Section 1542(b) of the Act, 7
U.S.C. 4203, requires, as appropriate,
each department, agency,  independent
commission, or Other unit of the Federal
Government, with the assistance of the
Department of Agriculture, to develop
proposals for action to bring its
programs, authorities, and
administrative activities  into conformity
with the purpose and policy of the Act,

(c) USDA will provide certain
assistance to other federal agencies for
the purposes specified in section  XX! of
the Act, 7 U.S.C. 4203. If a federal
agency identifies or suggests changes in
laws, administrative rules and
regulations, poiiciea,  or procedures that
may affect the agency’s compliance with
the Act,  USDA can advise the agency of
the probable effecta of the changes on
the protection of farmland. To request
this assistance, officials of federal
agencies should cmmfpond with the
Chief, Soil Co~ffation  Service, P.O.

of section  1546 of the Act,
, and for data collection

15th  of each year on p
during the prior fiscal y

which the agency has substantially
changed its process for compliance with
the Act.

Dated: June  8.1944.

IFR DOG  Q4-l4548  Filed 6-1&-94:  8:45  am]
YlQ-1







GUIDELINES FOR FOREST LESA SYSTEMS

Forest Land Evaluation and Site Assessment (FLESA) systems
have been developed for at least 28 jurisdictions in 15 states,
according to LESA profiles in Agricultural Land Evaluation and Site
Assessment: Status of State and Local ProgPnms  (Steiner et al., 1991).
This set of guidelines is based on forest LESA applications in
Vermont and Oregon. In Vermont, the 1988 Growth Management
Act (Act 200) encouraged forest lands planning by municipalities
through goal statements and guidelines for local planning. Also, a
Forest Land Evaluation and Site Assessment (FLESA) system was
developed to aid in adding private lands to national forests under
the federal Taconic Mountains Protection Act of 1991. In Oregon,
several counties developed forest LESA systems to help county
officials in zone designations and permit decisions, and as a classi-
fication tool for identifying primary and secondary resource lands.

Adaptation of the LESA system to forest lands includes similar
procedures to those discussed throughout this Guidebook, especial-
ly Chapters 2,3, 6, 7, and 8. A local committee is an important part
of the process, as are needs assessment, factor weighting, field test-
ing of a draft FLESA system, and setting thresholds for decision
making. The differences lie in the LE measurements and factor
selection for SA. This appendix will provide a brief overview of
concepts, LE and SA factors, and a discussion of studies and
sources of LESA documentation which would be helpful to those
developing a LESA system for forest lands.

As with an agricultural LESA system, a forest LESA committee
needs to consider several concepts in developing the system,
including the following:

Focus. Forest lands, even more than agricultural lands, provide
several public benefits in addition to harvestable forest products,
such as recreational opportunities (where access is permitted),
visual enjoyment, wildlife habitat, old growth stands, and other
unique or scientifically interesting plant or animal associations, as
well as water supply protection. While all of these benefits are
important to evaluate, if combined into a single FLESA system, the
resulting scores may be difficult to interpret. Options are discussed
under the SA factors.

~e~Zica~iZi~y~  In order to assure that different scores would obtain the
same results, procedures and point scoring need to be clear and objective.
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Redundancy. Since simplicity of both use and public understand-
ing is usually a key goal of FLESA committees, selecting and test-
ing factors for redundancy are important considerations.

Data basis for factor scaling. The FLESA committee should
attempt to use available data sources and, when necessary, expert
judgment in assigning scales and weights to factors. These data
sources should be noted in the FLESA documentation.

Field testing and benchmarking. After the FLESA committee
prepares a draft system, field evaluation with committee mem-
bers and benchmarking (comparison to an independent rat-
ing-See Chapter 7) will clarify problems and help in making
adjustments.

Scale of 100  points. As outlined in Chapter 1 and other chapters of
this Guidebook, it is recommended that a loo-point  scale be used
and that each factor be weighted separately.

tion  f

Land Evaluation for commercial forestry is based on the commer-
cial values of designated tree species. These species will, of course,
vary by geographic area. In Vermont, species included sugar
maple, white pine, spruce fir, and hemlock. In western Oregon,
Douglas fir was used as the indicator species.

Soil potential ratings (SPRs)  for forest soils were used in Vermont
and Oregon. SPR procedures are discussed in Chapter 4 and
Appendix E. SPRs for forestry soils indicate the difference between
value of harvested timber and the site management costs over sev-
eral rotations. Certain assumptions need to be made about man-
agement practices and costs, including origin of stand, minimum
basal area and diameter to be removed in commercial thinning, the
number and spacing of trees to be replanted, site preparation
methods, slope limitations for thinning and harvesting operations,
and the rotation period.

Where SPRs cannot be developed due to lack of data, other mea-
sures of productivity, such as forestry site indices or assessor use
value appraisals, may be necessary. This part of the FLESA
process can be developed by the USDA Natural Resources
Conservation Service (NRCS), with assistance from a local LE
committee.
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In Vermont, NRCS has rated
soils for northern hard- Site index

ctivi
Slope

lue
Factor scale

woods ( w h i t e  p i n e  o n
glacial outwash  soils), along
with costs and limitations of
managing forests on these
soils in a publication, Soil
Potential Study and Forest
L a n d  V a l u e  G r o u p s  for
Vermont Soils (USDA 1991).

I < 8% 100
8-25% 7 5
> 25% 6 0

II c 8% 7 5
8-25% 6 0
> 25% 5 0

III < 8% 5 0
> 8% 4 0

IV - 0

Specific factors considered in the ratings include soil drainage class,
effective rooting depth, erodibility, rock outcrops, seasonal high
water table, slope, surface stones or boulders, and surface texture.
Another information source in Vermont is the publication, Planning
for the Future Forest, A Supplement to the Planning iManual  fey  Vermont
Municipalities (Bouton et al., 1991).  This publication, a guidebook
for local governments to use in developing forest LESA systems,
includes sections on rating recreation, wildlife habitat, and scenic
values as well as commercial timberland values. NRCS has classi-
fied Vermont soils into seven forest land value groups. The groups
are then classed into high, medium, and low values for mapping
and comparison to other forest use ratings.

Where soil potential ratings are not available from NRCS, the
Guidebook suggests using tax appraiser productivity indices togeth-
er with slope data, as indicated in Table B.l.

In Oregon, counties have developed forest LESA systems. Since
there is no statewide soil potential report, each county developed
its own criteria and procedures.

Clatsop County developed the LE component and printed its SPR
procedures in a report, Land Evaluation of Forest Soils (1990), avail-
able from the Clatsop County Planning Department in Astoria,
Oregon. In Lane County, “Timber output values for each soil map
unit were calculated using the Douglas Fir Simulation Model
(DFSIM), developed at Oregon State University. The DFSIM pro-
gram requires information on site index, existing stand origin, age
and trees per acre, the number and timing of precommercial and
commercial thinnings, and the age at the time of final harvest. The
program then calculates the volume of merchantable timber pro-
duced on each soil type over a 60-year rotation. These output val-
ues, when multiplied by a price per thousand board feet for saw
logs, provide a dollar value for the gross production from each
soil.” (Pepi and Huddleston, 1988).
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Management practices included in the Lane County SPR are stand
establishment, thinning, harvest, and road construction and main-
tenance. Costs for initial and continuing limitations depend on soil
depth, coarse fragment content, bedrock type, slope, and erosion
hazard. The dollar values assigned to these costs are knowledge-
able estimates by a local committee. Costs are subtracted from the
dollar value of yields. The soil having the highest net value is
assigned an SPR of 100; all other soils are scaled from 0 to 100 by
the percentage each soil is to the highest soil (Pepi and
Huddleston, 1988; Pepi, 1989).

r timber

The Vermont guidebook, Planning fey the Future Forest (Bouton  et
al., 1991), suggests a number of factors which can be adapted to
local needs. The suggested factors are parcel size, contiguous own-
ership acreage, accessibility, public/private investment in forestry
(e.g., USDA cost-sharing practices), adjacent land use (within a
l/Z-mile radius from parcel center), forest type or stand value
(parcels with species of high market value are rated higher), social
factors such as ownership type and pattern and past forest man-
agement practices, average stand size and quality, and marketabil-
ity of stand species. Some of these factors may be redundant, or

Table B.2.  An exam le of customizing FLESA criteria
Town A (Urban with scarce timberland)

Factors Suggested point range Assigned weight

Land evaluation:
Soil potential index o-1 00 1

Site Assessment:
Parcel size o-7 2 0
Accessibility O-10 2
Public/Private investment O-2 5
Forest type o-4 5
Adjacent land use O-5 2

Maximum Score

Town B (Rural with large parcels)
Factors Suggested point range Assigned weight

Land evaluation:
Soil potential index o-1 00 1

Site Assessment:
Parcel size o-7 IO
Accessibility o-5 4
Public/Private investment o-1 0 5
Forest type o-2 5
Adjacent land use o-5 10

Maximum Score

Maximum points

100

140
2 0
10
2 0
IO

300

Maximum points

100

7 0
2 0
5 0
10
5 0

300

Note: Vermont’s Gclidebookfollows  a different method from the one suggested in this
Guidebook The points could be scaled from O-100 and the weights from O-l .O.
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intercorrelated. Table B.2 shows how towns with different local
characteristics might select and weight the factors.

In the LESA system for Columbia County, Oregon, SA factors were
size, adjacent land use, surrounding (within l/2-mile  radius, but
not adjacent) land use, stream presence, and power line right of
way presence. Presence within l/2-mile  of an urban growth
boundary, wildlife refuge, public recreation site, or a downstream
domestic water supply caused detractor points to be subtracted
from the LESA score (Pease and Huddleston, 1991).

The key points used in Columbia County for scaling these factors
are as follows:

Soils. SPRs are used to calculate LESA scores. Management costs
are subtracted from dollar value of yields to give a number used to
assign soil potential ratings. The soil having the highest difference
between output value and input costs (based on 1 acre) is assigned
an SPR of 100. All other soils are assigned SPRs on a scale between
0 and 100 according to the difference between inputs and outputs.
Each soil in the county is rated in a table provided by a local tech-
nical committee. The table is used in the rating worksheet.

Size. Tracts less than 5 acres cannot be feasibly managed for com-
mercial forestry. Tracts between 5 and 20 acres have minimal value
for commercial forestry. Tracts greater than 20 acres have increas-
ing value for commercial forestry management, with 40 acres a
preferred minimum size, and an optimum minimum management
size of 320 acres. Tracts larger than 320 acres will be rated the same.

Shape of parcel is a limiting factor for tracts less than 20 acres but
is not used in the model because such tracts receive very few
points for size. Slopes of greater than 30 percent invoke a 10 per-
cent penalty in the parcel size matrix.

Adjacent land use. Two types of adjacent land use are rated for
conflict potential. Incompatible uses place limitations on manage-
ment or lead to problems such as trespass. Incompatible uses
include tracts zoned for rural residential use or RA 19, which qual-
ify for a dwelling unit (DU); tracts zoned for Exclusive Farm Use
(EFU)  or Forestry that are less than 20 acres and a DU is present;
developed recreation sites such as golf courses or public parks; and
right-of-way (ROW) for utilities. Somewhat incompatible uses
place some limitation on management. Such uses include non-
forestry related commercial uses; educational uses; and tracts in an
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EFU or Forestry zone that are between 20 and 40 acres with a DU
present. Somewhat incompatible uses are penalized half the points
of incompatible uses.

Surrounding land use. A 0.5 mile “radius of influence” from the
parcel perimeter is used to determine potential conflicts that could
limit commercial forestry management. aximum LESA points
are given if all tracts within the radius are greater than 20 acres and
no other limiting factors are present, such as downslope domestic
water source, urban growth boundary (UGB), developed recre-
ation site, or wildlife refuge. Rural residential zones and tracts less
than 20 acres with a DU cause points to be deducted.

Stream and power line ROW. The presence of a Class I stream or a
utility ROW creates problems of tree felling, protective corridors,
and trespass access. The significance of these limitations is related
to tract size; therefore, they are calculated in a matrix format which
includes tract size. A tract crossed by a ROW or Class I stream is
rated by using the size of the largest part of the parcel in the par-
cel size matrix table.

The worksheets used in Columbia County to scale the factors are
given in Tables B.3 through B.6.

The Columbia County LESA system was developed by a local
committee and assisted by an NRCS soil scientist and two Oregon
State University Extension Service faculty members. The local
committee selected the factors, decided on factor weights, and par-
ticipated in several field trips to adjust the scales and weights.

.3. Soil potential rating worksheet, Columbia County, Oregon

Soil potential rating
(from table on a

/ Soil map unit / scale of O-100)
‘-
/ /

* % of Tract-

_____----
rating (add last column)

Raw factor
rating

% of Tract

[_LE factor rating = Total raw factor rating________- _ * 0.25 (weight) = (weighted factor rating)----_____
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urroundin~  land use

Radius of Influence = 0.5 mile

NOTE: If UGB present in radius of influence, score = 0.

Exclude adjacent parcels, but count all other contiguously owned tracts in RR
zones or FA 19 zones that qualify for a DU and tracts in EFU or Forest zones c 20
acres with a DU within or partially within the area of influence.

RR tracts + EFU or Forestry zone tracts c 20 acres with DU divided by Tract Size =
Ratio of Conflicts to Parcel Size.

Ratio of No. of Raw
Conflicts to Parcel Size Factor Rating

> o-c 0.05 100
0.05-e 0.10 9 8
0.10-c 0.15 9 5
0.15-c 0.20 9 0
0.20-c 0.25 8 0
0.25-c 0.30 6 5
0.30-c 0.35 5 0
0.35-c 0.40 4 0
0.40-c 0.45 3 0
0.45-c 0.50 2 0

> 0.50 0

Ratio Factor Rating =

Adjustment Factors (subtract):

Presence of: UGB (100 raw factor rating points)
Wildlife Refuge (50 raw factor rating points)
Public Access Recreation Site (25 raw factor rating points)
Downslope Domestic Water Supply:

% of Tract
Affected
c 25%

25-50%
5 l-75%
> 75%

Subtract
2 5
5 0
7 5

100

Surrounding Land Use Factor Rating =

Weighted surrounding SA Factor Rating = Raw Factor Rating * 0.10
(weight) = (weighted factor rating)
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Table B.6.  Conversion from raw factor rating to LESA score
Raw factor rating Weight LESA weighted

(scaled to 100 points) * (% of 100 points) factor rating- -  -. -
Soils * 0.25
Size * 0.30
Adjacent land use * 0.35
Surrounding land use * 0.10

Total score (add LESA weighted factor ratings)

Another reference source for forest LESA systems is the first Land
Evaluation and Site Assessment Ha~~~oo~  ( U S D A  S o i l
Conservation Service, 1983). Part 601 of this publication gives a
local example of using LE factors of mean annual growth potential,
species market value, slope steepness, and soil limitations. Table
B.7 illustrates the scales for rating each factor. The LE rating is
derived as shown in Table B.8.

Detailed instructions are given in the Handbook. As can be seen
from these factors, selection, scaling, and weighting of factors are
important decisions of a local LESA committee.

Table B.7.  Forest land scaling elements, Hanover County, Virginia

Mean annual
increment cu ft/acre---___ .-~-
>I80
160-I 79
140-159
120-I 39
100-I 19
80-99
60-79
40-59
20-39
< 20

Use site index from SCS-Soils 5 Form and convert to
C.M.A. I. for indicator species.

0.6 Medium desirable

0.3 Least desirable

lock might be medium desirable, etc.
The South: Loblolly pine might be most desirable,
and upland hardwoods might be least desirable.

Slope%-____ .-~--~--
O-15 (O-7)
15-25  (7- l  5)
2 5 - 3 5  (1525)

Factor scale Soil Characteristic Factor scale_ ~------.-------
No limitations 1 .o

NA

Piedmont areas of Hanover County.
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Table B.8.  Forest Ian relative value rating, tianover County, Virginia
1 2 3 4 5 6

Soil
mapping
svmbol

IB
38
8

IOC
18
2 9

45B

51B2
75c3

Indicator
Soil Productivity species

series rating rating- - - -
Abell 0.7 1.0

Appling 0.6 1.0
Augusta 0.7 1 .o
Bourne 0.5 1.0
Coxville 0.7 1.0

Forestdale 0.4 0.4
(Sweetgum)

Mayodan- 0.6 1 .o
Creedmoor

Pacolet 0.6 1.0
Wedowee 0.5 1.0

Slope
%

2-7
2-7
o-2

7-15
o-2
o-2

2-7 1 .o

2-7 1 . 0
7-l 5 0.8

Steepness
of slope

rating

1.0
1 .o
1.0
0.8
1 .o
1.0

69D Udults 0.7 ‘-0 -- .~.15-25 0.6-~

7 8 9 10
Relative

Soil Composite factor rating
Soil limitation value (before

limitation rat ing (3+4+6+8)  weight ing)~- ---
None 1.0 3.7 100
None 1.0 3.6 9 7
Aeric 0.5 3.2 8 6

Droughty 0.1 2.4 6 5
Aquults 0.2 2.9 7 8
Aqualfs 0.1 1.9 48

(ponding)
Clayey 0.4 3.0 8 1

None 1.0 3.6 9 7
Clayey 0.4 2.7 7 3
None 1.0 2.3 5 6

Relative factor rating = composite value x 100 (where the highest composite value was 3.7)
3.7

ini and fact ing thresholds

The general LESA model presented in Chapter 1 of this Guidebook
will make combining LE and SA factors easier by scaling all factors
to 100 and then multiplying by a weight between 0 and 1.0. The
weighted factor ratings are then added to obtain the LESA score.

An Oregon case study will illustrate how thresholds were used for
the LE and SA factors to distinguish between primary and sec-
ondary forest lands (Pepi and Huddleston, 1988).  On a loo-point
scale, the factors and maximum factor ratings are given in Table
B.9. The thresholds for each factor are given in Table 13.10. The clas-
sification matrix is given in Table B.ll.

The soils threshold was set at about 50 percent of the maximum
possible. The size threshold was set to correspond with a size of
10 acres when there are no other limitations due to slope, shape,
or class I streams. The adjacent land-use threshold is set at a
value in which 50 percent of the perimeter lies adjacent to 5-acre
parcels. The surrounding land-use threshold is set at l/3 of max-
imum points, which was deliberately low because the LESA com-

Table B.9. Forest lands LESA model, Lane County, Oregon
Factor Max. raw rating Weight Maximum weighted

factor rating-.~ ~---.- -__.
Soils 100 * 0.35 3 5
Size 100 * 0.25 2 5
Adjacent land use 100 * 0.25 2 5
Surrounding land use 100 * 0.15 15

Total 100

158



GUIDELINES  FOR FOREST LESA SYSTEMS

mittee felt this factor was
of least importance. The
total score threshold is set
higher than the sum of fac-
tor thresholds to assure
that at least one of the fac-
tors will have a value sub-
stantially above its thresh-
old. The interaction matrix

Factor Primary/Secondary threshold--~~~ ~.
Soils 18
Size 11
Adjacent use 12
Surrounding use 5
Total score 5 3

was worked out with the help of several field trips with the local
LESA committee (Pepi and Huddleston, 1988).

Table B.11.  Primary (P)/Secondary  (S) classification matrix, Lane County,
Oreaon

Adjacent c 12 Adjacent > 12.---~

Size < 11 and
Soil c 18

Surrounding c.5 Surrounding >5 Surrounding ~5---~ ..-. -
S S S

Size c 11 and
Soil >I8

S S S

Size > 11 and
Soil c 18

S S S

Size > 11 and
Soil > 18

S S P if Total > 53
S if Total c 53

ummary

Surrounding ~5.- -
P if Total > 53
S if Total c 53

P if Total > 53
S if Total -x 53

P if Total > 53
S if Total c 53

P

This forest LESA appendix is intended to provide some ideas and
references to jurisdictions that are developing forest LESA systems.
Procedures are similar to developing an agricultural LESA system.
Factor selection, scaling, weighting, and combining are all deci-
sions for a local LESA committee, with assistance of NRCS staff or
other trained LESA leaders.
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While not currently in widespread use, local efforts have been
made to adapt the LESA model to other resources and land uses.
Forestry applications are discussed separately in Appendix B. This
Appendix will give some examples of LESA adaptations to ripari-
an areas, rural residential uses, sand and gravel sites, and wet-
lands. There are undoubtedly many other applications and LESA-
like rating systems. The purpose of this Appendix is to provide
some ideas for those interested in developing rating systems for
other resources and land uses.

iparian ar

A study by Fry et al. (1994) ranks river segments based on natural
functions, values, and benefits, using an adaptation of the LESA sys-
tem. The ranking is used to set priorities for protection and enhance-
ment of riparian areas, as well as to determine buffer widths for
stream corridor protection. The LESA system is renamed the RESA
system for Riparian Evaluation and Site Assessment.

The following three criteria are used for determining the Riparian
Evaluation (RE in place of LE) component: perennial riparian (50
points), intermittent riparian (25 points), and ephemeral riparian
(10 points) SA criteria include: vegetative cover and density, chan-
nel morphology, erosion conditions, habitat diversity, land use,
surface water quality enhancement factors, groundwater recharge
enhancement factors, recreation potential, and upland conditions.
The SA component is assigned a maximum 90 points. All SA fac-
tors are rated on a scale of 0 to 10 points, with more points indi-
cating a better site.

The SA criteria and point allocation are outlined in Table C.l. The
researchers applied the system to 10 transects of Arizona’s Agua
Fria River. Each of the sites was assigned a score on a scale of O-
140 points. The scores of the test sites ranged from 27 to 122, as
shown in Table C.2.

Sites with scores over 100 points qualified for recommended pro-
tection buffers of 30 meters on both sides. Sites with scores between
60 and 99 points qualified for maintenance buffers of 23 meters on
either side. Sites with less than 60 points qualified for enhancement
buffers of 30 meters on both sides. The authors explain the basis for
choosing these buffer widths for the study sites. This evaluation
tool could be developed similarly to the LESA system discussed in
this Guidebook and adapted to local conditions.
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Table 6.1. Site assessment  criteria in the RESA svstem.
SA category 1-3 points 4-6 points 7-10 points

Groundwater
recharge

Recreation
potential

Upland
condition

Channel
morphology

Erosion
control

Wildlife
diversity

Local land
use

Surface
water quality

Vegetative
cover

Little or no bank
vegetation, no riparian
vegetation, uplands devoid
of vegetation because of
overgrazing or
development

Some bank vegetation,
remnant riparian
vegetation, partial
regeneration, medium to
good cover on uplands

Extensive manipulation by Channel is mostly or all
human activity. Poorly natural, mostly natural
developed flood plains, banks, some human impact,
little or no natural some natural and
vegetation introduced vegetation

Erosion is sever. Bank
downcut is 3 feet or more,
banks are perpendicular to
channel. No structural
mitigation

Erosive conditions exist;
however, erosion control
structures such as gabions
or holding ponds are in
place

Wildlife is limited to
species found in most
urban environments such as
common birds, insects, few
mammals

Wildlife includes several
species of birds, reptiles,
and mammals. Non-urban
species present, but not
threatened

Graded void of vegetation
overgrazed, use of toxic
products; sand, gravel, and
other mining operations

Developed but re-
vegetated, grazed but not
overgrazed, impacted but
most cases mitigated

Advanced erosion, high
turbitity, toxic products,
mining tailings, little or no
vegetation to trap sediment
or cycle nutrients

Less human impact,
healthy upland vegetated,
some bank stabilization via
natural or human
processes, few erosion
factors

Straightened channel,
impermeable channel
bottom, banks, or flood
plains. Water does not
percolate down

Partial straight and partial
meander, natural or slightly
manipulated channel bed,
some vegetation

Channel void of water,
vegetation, wildlife, natural
values, privately owned,
inaccessible

Channel supports birds,
mammals, non-game fish,
private/public ownership,
accessible and close to
population center

Developed and/or graded
void of vegetation,
accelerated erosion,
overgrazed

Mostly healthy upland
vegetation, grazed but no
overgrazed, development
impacts mitigated

Banks are well vegetated,
riparian vegetation well
established and
regenerating

Channels in a natural state,
well-developed flood
plains, well-vegetated
banks

Erosion is being stemmed
by vegetation. Upland land
does not accelerate
erosion

Threatened, endangered,
or rare species present.
Native fish present

Organic farming, low-level
human impact, open
space, undistributed

Banks are well vegetated,
trapping sediment and
slowing erosion. Aquatic,
riparian, and upland plants
cycle nutrients

Natural channel, meander
patter, sufficient
vegetation to slow water
and facilitate recharge

Outstanding wildlife
viewing and recreation
opportunity, high durability
public ownership

Healthy vegetation that
traps sediment, slows run-
off, and provides valuable
habitat
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.2. Results of RE
Site Number

RE: Category/Score
SA: Riparian

vegetation
Channel

morphology
Erosion control
Wildlife diversity
Local land use
Surface water

quality
Groundwater

recharge potential
Recreation

potential
Upland potential

1

IO
0

5

8
8
7
5

8

5

6

2 3 4 5 6 7 8 9 10

10
0

2

0

0

2

Total score 62 2 7

Site no.: 1 Headwaters 6
2 Fain Road 7
3 Dewey 8
4 Humboldt 9
5 Chauncey Ranch IO

2 5 5 0 2 5
5 7 3

1 5 5

5 5 5
5 5 5
3 2 7
2 5 4

2 5 7

2 2 5

2 2 5

5 2 8 8 71

Arcosanti
Higgins Ranch
Horshoe Ranch
Badger Springs
Black Canyon City

5 0 2 5 2 5 5 0 5 0
9 6 8 8 9

9 6 7 8 8

7

5

7

122 7 6 7 8

7

5

5

ur

Often, LESA is used in zoning decisions to determine whether
land parcels should be protected from conversion or whether
other land uses are appropriate. A separate rural residential rat-
ing could help local officials make these decisions.

Several LESA studies in Vermont have used a separate develop-
ment suitability rating system to compare to the resource rating.
For instance, in a study for Bennington County (Bennington
County Regional Commission, 1994),  rating systems for forest
potential, development potential, recreation, important wildlife
habitats, and public water supplies were developed, mapped,
and compared to determine which land tracts should be added
to the national forest. The two factors used in this study for
development suitability were the capacity of the soil to support
on-site wastewater disposal systems, and accessibility from
maintained state or town highways. A third factor, proximity of
existing development, was dropped because it was correlated to
the accessibility factor and was not as important as the other
two factors. The project used a geographic information system
(GIS) to generate suitability maps for low, medium, and high
suitabilities for all five categories.

7

2

5

8 8
8 8
7 3
5 3

5

5

3

107

5

7

2

103
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Table C.3. Rural development suitability, Bennington County, Vermont
Soil evaluation Highway accessibility-.- ~-.- -~- .- - -

Soil suitability class Factor
for septic systems Rating Distance scale- - - ~__ ---~--

1-3 high I 250 meters from a state high
highway or Class 1, 2, 3

4-5 medium town road
6-7 low > 250 meters medium

Note: Any area encompassed within a sewer district received a “high” rating.

Another Vermont study that used a development potential factor
was done by the Town of Granby (Hamilton, 1994). In this study,
four categories were rated and compared: timber, recreation,
wildlife, and development potential. Table C.4 lists the factors and
points used for evaluating development potential. The specific cri-
teria and scoring system is given in the report by Hegman and
Carbonetti (1991).

Factor

evelopment suitability, Granby, Vermont
Possible points On-site limitations~--- - -

Access
Slope
Water present
Disk  to population
View

Electric lines
Open land

Total Possible 300

108 Wetlands -50
6 0 Slope < 20% -50
8 4 Fragile area -50
24 Gravel pit -50

6 No access -50

8
10

Not on-site but within 500 feet
Wetland -25
Gravel pit -25
Power line -25

-325

A Hawaii land development suitability study used the follow-
ing four main constraint factors: slope, erosion hazard, com-
muting times, and soil shrink/swell. Secondary factors includ-
ed flood hazard, airport noise, or dedicated agricultural use.
This rating system is outlined in Bowen  and Ferguson (1994)
and Ferguson and Khan (1992). More details are given in DMH,
Inc. (1987).

As shown in Table C.5, eight evaluation factors for constraints
to urban development were used. Urban suitability would be
the inverse of the constraint ratings; thus, the highest suitabili-
ty ratings go to sites with the lowest constraint values. The
results of the urban suitability analysis are then compared to the
results of the agricultural LESA system to select lands suitable
for urban development.
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eve~opment  constraint factors, Hawaii
Evaluation
factors/constraints

Slope

Shrink-Swell
soils

High

Erosion Severe/Very severe

Hydrology

Habitat/Use

Committed ag use

Travel time to
major employment
center

Airport noise zone

Very high High Medium Low

Over 20% in 50”
rainfall
Over 40% if not
in 50” rainfall

Naturally formed
wetlands
Floodway district

Endangered/
Threatened species

20-40% if not
in 50” rainfall
26-20%

Moderate

Moderately severe
to moderate

loo-year  floodplain
Floodway fringe
Coastal high hazard
General floodplain

Dedicated ag land

Over 60 minutes

65 Ldn and above

4-15%

Slight

Moderate

No floodplain

45-60 minutes

less than 4%

Slight

None to slight

No floodplain

O-45 minutes

Two other examples of rural residential rating systems were devel-
oped by Pease (1989) as part of education programs on land rating.
One is intended to be used in conjunction with forestry LESA sys-
tems to rate housing suitability in forest zones. The factors and
scoring system are given in Table C.6. The results were compared
to forest LESA scores to aid in decision making.

The second rating system was developed as an example of com-
paring rural residential suitability to agricultural LESA scores for
decisions affecting agricultural lands. The rating system applied
seven factors, as shown in Table C.7. Three case studies were used
to compare results.

The case study parameters and scores are given in Table C.8. The
final step was to compare scores to agricultural LESA scores, as
given in Table C.9. In this table, Case Study III is more suited than
the other two case studies for a housing permit. However, Case
Studies I and II required further analysis, since both agricultural
and housing suitability fell in the number 2 category. Three cate-
gories of suitability were used for both agriculture and housing.
The factors and associated scoring systems were developed as an
example and would need refinement for actual applications.

167



APPENDIX C

Table (2.6.  Rating housing suitability  in forest zones

Factor

A.

B.

c.

D.

E.

F.

Maximum
points

Percentage of the perimeter in industrial or public ownership
50-100% = 0 points
25-50% = 10 points
IO-25% = 30 points
O-10%  = 60 points

Distance of dwelling from conflicting use
1000’ = 40 points
750’ = 30 points
500’ = 20 points
c500’ = 0 points

Access to the property
From state or county highway, or private residential drive = 30 points
From seldom used haul road = 15 points
From active haul road = 0 points

Buffer strips (a stand of trees approximately 50’ in depth from the
property line) on property lines which adjoin public land or land that
could be used as industrial forest land
In all conflict areas = 20 points
On 75% of conflict areas = IO points
c 75% of conflict areas = 0 points

Lot size
> 80 acres = 30 points
40-80 acres = 15 points
20-40 acres = 5 points
c 20 acres = 0 points

Percent of upslope in conflicting use
0 % = 20 points
Partial ownership (no likely problems) = IO points
> 50% = 0 points

Total

6 0

4 0

3 0

2 0

3 0

2 0

200

16%
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Table 6.7.  Ratina rural residential suitabilitv in aaricultural  zones
Factor - - Factor scale ~-- Factor rating

Residential density
(number of dwelling units
per square mile)

Lot size in acres
(optimum buffer size)

>61
46-60
31-45
16-30
O-15
>15
6-15
2-5
o-1

Roads

Natural hazards

Support services

Paved
Gravel

Dirt- _
N o

Yes
Yes

4 5
3 5
2 5
15
5
IO
35
2 0
5

3 0
15
0

2 5
0

2 5

Percent of perimiter
No 0

O-50 2 0
in agriculture

Present use

Maximum points = 200

Suitability thresholds:
160-200=1
115-155=2
30-l 10=3

51-75
76-  100
Other

Agriculture

Highly suitable
Moderately suitable

Poorly suitable

15
0

--2 0
10

-

Table C.8. Case study evaluations
Data

II
2 9
41

Paved
No
Yes
7 0

Other

Residential density
I

7 4
Lot size 3 0
Roads Paved
Natural hazards Yes*
Support services Yes
% Surrounding land a 4
Present use Agriculture

*Partially located on loo-year  floodplain.
Factor ratinqs

III
3 1
13

Paved
N o
Yes
100

Agriculture

Residential density
Lot size
Roads
Natural hazards
Support services
% Surrounding land
Present use

I II III
4 5 15 2 5
IO 10 3 5
3 0 3 0 3 0
0 2 5 2 5

2 5 2 5 2 5
10 15 IO
10 2 0 10

Total 130 140 160~- ----

Table (2.9.  Case study (threshold classifications)
Agricultural Agricultural Residential

Case study LESA score category score
(done separately)

Hilicker 192 2 130
(marginal)

Main street 170 2 140
investments (marginal)

Idler 167 2 160
(marginal)

Residential
category

2

2

1
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Aggregate sites often present controversial land-use issues because
of potential conflicts with surrounding residential uses, scenic val-
ues, agricultural uses, and wildlife habitat. In jurisdictions with
LESA systems, it may be helpful to develop a similar rating system
for aggregate sites to aid in making land-use designations and
decisions.

The study presented here was undertaken over several terms as
part of graduate class research projects (Pease, 1992). Students
applied and tested the rating system on more than 100 sites in
Marion and Benton Counties in Oregon. The aggregate rating sys-
tem was designed to be an objective and replicable method of rat-
ing sites, using the following five factors: quantity of aggregate,
quality of aggregate, accessibility, land-use detractors, and the sta-
tus of the site. Tables C.10 through C.16 give the criteria and asso-
ciated factor scales for the five factors. The scores are grouped into
three value classes to aid in decision making. Other factors, such as
overburden depth, proximity to market, and local demand for the
product, could also be incorporated. As is the case with agricultur-
al LESA systems, tests of redundancy and consistency should be
done to avoid unnecessary complexity. The results of this type of
analysis can be compared to other rating systems as part of the
total information base to make land-use decisions.

This rating system was scaled to a maximum of 245 points. It
would be clearer to rate all factors to 100, then multiply by the
appropriate weight, as recommended in Chapter 1 of this
Guidebook.

‘Table reduction quantity,

Category

1
2
3
4
5

Future potential
(1,000 cubic yards)

above 300
100-300

II-99
I-10

0

Potential

Excellent
Good
Fair
Poor
None

Factor
scale

100
70
4 0
1 0
-
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Table C.11. Aggregate site quality, enton County, Oregon
Geologic unit Useful materials Location Quality of unit

Recent river Gravel, sand Within active Willamette
alluvium (Qral) River channels

Quaternary lower Gravel, sand, clay Terraces adjacent to
terrace (Qtl) Willamette River

Quaternary middle Gravel, sand, clay Major terraces adjacent
terrace (Qtm) to Willamette River

Quaternary higher Gravel, sand, clay Terraces near foothills
terrace (Qth)

Oligocene Sandstone One outcrop on
sandstone (Tts) Highway 99W South

Spencer formation Sandstone Foothills

Us)
Fluornory formation Sandstone Foothills

Uf  1
King’s Valley Siltstone Foothills

siltstone (Tsrk)
Siletz River Basalt Hills in north county

volcanics (Tsr) area
Intrusive volcanics Basalt, gabbro Hills in south county

(TO area

Note: Abbreviations are geology map symbols.

Excellent

Excellent

Good

Poor

Poor

Fair

Fair

Poor

Good

Good

Table C.12. Geologic quality group ratings
Geologic unit Quality group

Qral, Qtl 1
Tsr, Ti, Qtm 2
Ts, 7-f 3
Qth. Tts. Tsrk 4

Factor scale

100
7 5
5 0

0

Table C.13. Site accessibilitv
Cateaorv Distance to road in miles Factor scale

1 0 2 0
2 >o-1 10
3 >I-2 5
4 2+ 0

Table C.14. Land-use detractor arouoshatinas
Land-use type symbol Land-use detractor group

TU, AF, AO, F, SG, OM 1
T, P,  0, N, PF, AD 2
PL, DV, W, UR, UC, WS, UI, 3

UT, UO. OR. D,  FB

Detractor scale

0
-25
-50

NOTE: Abbreviations are land use map symbols.

Table C.15. Aaareaate  site status
Factor

Category Status of site scale

1 Active 25 --
2 Inactive/Reclaimed 0
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Table C.16. Resource value classes
Resource value total score Value class Number of sites

150+ I 2 4
101-149 II 2 6

o-1 00 III 5 6
Total 106

Class I: Resource sites that should be preserved and conflicting land uses constrained.
Class II: Resource sites that have moderate future potential. An attempt should be made
to limit future land-use conflicts.
Class III: Resource sites with little or no future potential. Conflicting uses should be
allowed.

low the general guide-
lines in the main text of I In recent years, a large number of wetland rating systems have
this Guidebook, be sup-
ported by local wet-

been developed and tested. Many of these systems incorporate

lands experts, and
social components as well as physical and biological features. For

include participation of example, the U.S. Environmental Protection Agency’s Wetlands
Evaluation Technique (WET) system includes factors for recre-
ation, uniqueness, and heritage values as well as physical and bio-
logical functions (Adamus, 1987). The province of Ontario,
Canada, uses a system that includes resource products with cash
value, recreational activities, aesthetics, education and public
awareness, proximity to urban areas, and accessibility (Ontario
Ministry of Natural Resources and Environment Canada, 1984).
These systems tend to be somewhat complex for a local agency to
apply. Simpler LESA-based systems can be developed by local cit-
izens as an aid to decision making.

A simple system developed in a few weeks by graduate students
as part of a graduate course requirement is presented here as an
example of a LESA adaptation to wetlands (Bartsch, 1982;
Rosenbaum, 1982). The study area was Linn County, Oregon. The
proposed evaluation factors were applied to six wetland sites.

The following factors were used: site size, diversity of wetland
types, presence of endangered species, presence of wildlife, pres-
ence of human activities, and level of past disturbance. The factors
and associated rating scales are given in Table C.17.

Readers may also wish to review a wetlands rating system devel-
oped as part of a project to establish management policies for
coastal wetlands in Sonora, Mexico. This system was prepared in
draft from for review by federal, state, and local officials at a work-
shop held in San Carlos, Sonora, Mexico, in May 1996. Participants
spent two days discussing and revising the criteria (factors) and
weights. Staff of ITESM-Campus Guaymas then developed rat-
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Table C.17.
Factor Factor scale * Weight Weighted factor- -. ---~

Site size c 20 acres 10
20-75 acres 3 0
> 75 acres 5 0

Diversity-number of
NWI types on site

One
Two

Three

Endangered plant or
animal species on site

Yes
N o

Wildlife presence None
Birds (except waterfowl)
Waterfowl
Non-domestic mammals
Domestic mammals
Fish, salmonids
Fish, other

Human activity

Level of past
disturbance

Agriculture
Mining or aggregate
extraction
Commercial,
residential industrial,
or transportation

No evidence of
past human use
Evidence of past
use but no significant
alterations
Encroachment from
adjacent activity
Significant past
alteration

0
3 0
5 0

100
0

0
3 0
5 0
3 0

-100
5 0
IO

-50
- 1 0 0

--I 00

100

5 0

-50

-100

0.15

0 .20

0 .30

0 .15

0.10

0.10

Value class
1
2

3

Points
>40

20-40

<20

Class I Sites that should be protected
Class II Sites that could have some

development on perimeter
Class III Sites that could be converted

ing scales for each factor and applied the rating system to the 13
major coastal wetlands.

A development suitability rating system was also developed in a
similar manner. Results of both systems were used as part of the
decision-making process to classify the 13 wetland systems into
categories of protection, conservation, multiple use, or develop-
ment. This project was funded by the North American Wetlands
Conservation Council (U.S. Fish and Wildlife Service funds),
Arizona Game and Fish Department, Packard Foundation, and
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other sources. Sonoran coastal wetlands are important wintering
grounds for U.S. and Canadian waterfowl and shorebirds.

At the time of this writing, the rating systems were subject to revi-
sion at a second workshop to be held in July 1996. Readers may
obtain more information and a copy of the rating system from
Carlos Valdes, Geotecnia International, C/O ITESM-Campus
Guaymas, Guaymas, Sonora, Mexico.

While the example given in Table C.17 is inadequate as it stands for
a general model, it does provide a starting point to consider wet-
land values in a LESA context. An adaptation of LESA to wetlands
should follow the general guidelines in the main text of this
Guidebook, be supported by local wetlands experts, and include
participation of local citizens. Where wetlands are a land-use issue,
this type of analysis and rating could be helpful in making land-
use decisions.

ummary

The examples of LESA-like adaptations given in this appendix are
intended to stimulate ideas for local LESA committees. The choice
of factors, scaling, and weighting is a local decision. While some of
the examples do not necessarily reflect the LESA structure recom-
mended in this Guidebook, it would not be difficult to adapt them
to the recommended scaling and weighting procedures. Results
can then be compared to agricultural or forest LESA systems to aid
in decision making.
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COMPUTER PROGRAMS  FOR LESA  APPLICATIONS

While not necessary for LESA development or application, com-
puter programs can increase ease of testing and evaluation and
make site applications much faster than manual applications. For
example, a spreadsheet program, such as Excel, Lotus l-2-3, or
Quattro is useful for evaluating the effects of alternate factor
weights. Spreadsheet programs can also be used to display results
of factor ratings and weights in graphs. Visual aids are often help-
ful in presenting the LESA system to local officials or citizens. A
spreadsheet template for local adaptation is included in this
appendix. More complex computer programs, such as geographic
information systems (GIS), can be used both for development and
for applications to specific sites. A brief overview of GIS applica-
tions is given.

Table D.l illustrates the use of a spreadsheet to compute a LESA
score for a site with two soil types. This figure can be used as a
guideline for creating spreadsheets in any of the common software
programs. The following steps should be taken to construct this
type of spreadsheet:

1.

2.

3.

4.

5.

6.

Enter row and column headings. Row headings include the
factor names, which are not given in this example. For exam-
ple, a Land Evaluation factor could be soil productivity or soil
potential. If soil potential only is used, factors 2 and 3 can be
deleted. If a different number of factors or soil types is need-
ed for your application, the formulas displayed in Table D.l
will need to be adjusted accordingly.

Enter the appropriate factor ratings and weights in the cells
marked with X’s in Table D.1.

Enter formulas in appropriate cells.

Check that the total sum of the factor weights equals 1.00. If all
formulas are entered correctly, the total LESA score should be
automatically calculated.

Enter site specific information on each worksheet, such as site
number, tax map number, and parcel number.

Spreadsheet examples are given in the main text of this
Guidebook in Tables 1.1,4.4, and 4.8.
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Several articles have been published describing how GIS was used
in LESA applications; undoubtedly there are many more GIS appli-
cations that have not been published. In the book, A Decade with
LESA: The Evolution of Land Evaluation and Site Assessment (Steiner
et al., 1994), three chapters outline GIS projects ranging from a
forestry LESA application undertaken for a small rural township in
Vermont (I-Iamilton, 1994) to more complex modeling efforts
(Yangow and Shanholtz, 1994; DeMers, 1994).
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The Granby, Vermont, study was used to create maps, score tracts,
and analyze data on timber, recreation, wildlife, and development
potential aspects of the study. The six-month project cost $10,000.
While the GIS advantages of map production and easily changed
criteria were acknowledged, data entry was expensive and the tech-
nology seemed a bit too “high-tech” for some Granby residents.

Another GIS project was undertaken at the Information Support
Systems Laboratory at Virginia Polytechnic Institute and State
University (Yagow and Shanholtz, 1994). In this case, the LESA
application was part of a cooperative project with the People’s
Republic of China to analyze land-use change in urban fringe
areas. The GIS model allows factors, scoring criteria, and weights
to be evaluated and refined through iterations using menu options.

A GIS study by DeMers (1994) attempts to develop a general model
for GIS implementation of LESA. The model has two parts-pre-
processing and testing. The preprocessing component includes the
selection of factors, scoring, criteria, and weights, and the conver-
sion of mapped data. The testing component includes determining
whether raster, vector, or both spatial data models will be used, rec-
onciling differences in map scales, and the development of an
application prototype for field testing. The authors suggest that in
addition to its analysis and rapid processing capabilities, a GIS-
based LESA system is a powerful tool for education and conflict
resolution among land-use interest groups.

A feasibility study of using GIS for evaluating LESA scores on an
area-wide basis for use in rezoning decisions was conducted for
Douglas County, Kansas (Williams, 1985). This early study laid
some of the groundwork for later studies by DeMers and Yagow
and Shanholtz, cited earlier in this appendix. Among the design
considerations were choice of vector or raster-based system, choice
of coordinate systems, and decisions about minimum mapping
unit or grid cell size. This study used a raster-based system, CTM
coordinates, and a cell size of 100 by 100 meters (2.5 acres). Some
problems were encountered in locating and acquiring data and the
conversion of mapped data. However, the digital database allowed
rapid manipulations of the LESA factors, scoring criteria, and
weights and application over extensive areas

The State of Hawaii used GIS to develop and test a statewide GIS
system, beginning in 1987 (Ferguson et al., 1991). The Office of
State Planning provided project direction, while data conversion
and programming were done by the University of Hawaii. Among
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the problems encountered were vague definitions in specifying
factors (such as “compatible”), Site Assessment factors that were
too costly to map, and factors for which no maps existed. It was
also noted that the GIS data needs to be reviewed and updated on
a regular basis.

Maps of LESA scores have been corn leted for all of Hawaii’s
major islands. The GIS-based LESA system allows for area-wide
evaluations and for evaluation of changes in factors or weighting
in LESA maps.

These brief discussions of GIS applications of LESA are intended as
examples and sources for further information for those considering
the use of GIS. Following is a partial list of source materials:

DeMers, Michael N. 1988. Policy Implications of LESA Factor and
Weight Determination in Douglas County, Kansas. Land Use
Policy 5(4):408-4X

DeMers, Michael N. 1989. The Importance of Site Assessment in
Land Use Planning: A Re-examination of the SCS LESA Model.
Applied  Geography 9:287-303.

DeMers, Michael N. 1989. Knowledge Acquisition for GIS
Automation of the SCS LESA Model: An Empirical Study.
Applications in Natural Resource Management 3(4):12-22.

Ferguson, Carol, Richard L. Bowen, and M. Akram Khan. 1991. A
Statewide LESA System for Hawaii. Journal of Soil and Water
Conservation 46(4):263-267.

Hamilton, Christopher C. 1994. Using GIS in a FLESA Study:
Observations from the Woods of Vermont. In: F. Steiner, J.
Pease, and R. Coughlin (eds.)  A Decade with LESA: The Evolution
of Land Evaluation and Site Assessment. Soil and Water
Conservation Society, Ankeny, Iowa.

Williams, T.H.L. 1985. Implementing LESA on a Geographic
Information S y s t e m - A  C a s e  S t u d y .  P h o t o g r a m m e t v i c
Engineering and Remote Sensing 51(12):1923-1932.

Yagow, Gene, and Vernon Shanholtz. 1994. Extending the Utility of
LESA with GIS. In: F. Steiner, J. Pease, and . Coughlin (eds.). A
Decade with LESA: The Evolution of Land Evaluation and Site
Assessment. Soil and Water Conservation Society, Ankeny, Iowa.









4) Class IV soils have severe limitations that reduce the choice of
plants, or that require very careful management, or both.

5) Class V soils are not likely to erode but have other limitations,
impractical to remove, that limit their use.

6) Class VI soils have severe limitations that make them general-
ly unsuitable for cultivation.

7) Class VII soils have very severe limitations that make them
unsuitable for cultivation.

8) Class VIII soils have very severe limitations that nearly pre-
clude their use for commercial crop production.

Capability subclasses are soil groups within one class; they are
designated by adding a small letter e, w, s, or c to the class
numeral, e.g., IIe.  The letter “e” means that the main limitation
is risk of erosion, unless close-growing plant cover is main-
tained. The letter “w”  means that water in or on the soils inter-
feres with plant growth or cultivation (in some soils, the wet-
ness can be partly corrected by artificial drainage). The letter
‘2s”  means that the soil is limited mainly because of inherent soil
properties. The letter “c” (used in only some parts of the United
States) means that the chief limitation is that the climate is
either too cold or too dry. Class I has no subclasses ecause  the
soils of this class have few limitations. Class V contains only the
subclasses indicated by w, s, or c because the soils in class V are
subject to little or no erosion, although they may have other lim-
itations that restrict their use to pasture, rangeland, forest land,
wildlife habitat, or recreation.

Besides their direct use by farmers and others, predicted yields
give a measure of soil productivity. The combined effect of all
growth factors is reflected in the crop even though the scientist is
unable to explain all the interrelationships. Clearly, any precise
statement about soil productivity must be in terms of a specific
kind of soil, a specific kind of crop or combination of crops, and a
specific set of management practices.

Soil productivity is both an economic and a soil science concept.
Some soils are more productive than others and more able to
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respond to management. It is these differences that are important
in rating soil productivity.

Soil productivity is the capacity of a soil to produce a specified
plant or sequence of plants under a physically defined set of man-
agement practices. It is measured in terms of inputs of production
factors in relation to outputs or yields. Thus, soil productivity is
not entirely an inherent quality of the soil. All the chemical, phys-
ical, and biological properties of a soil, together with the associat-
ed climate, determine its response to management inputs of labor
and materials. Modern soil surveys predict, for locally grown
crops, yields that are possible to achieve under specified high-level
management. Differences in yields of a specific crop on different
soils provide a measure of comparison among the soils.

Soil potential ratings indicate the relative quality of a soil, com-
pared with other soils in the area, for a particular crop. Considered
are predicted yields, the relative cost of applying modern technol-
ogy to minimize the effect of any soil limitation, and the adverse
effects of continuing limitations, if any, on social, economic, or
environmental values.

The classes developed by NRCS for soil potential ratings are
based on a soil potential index developed for each soil. The soil
potential index (SPI) is a numerical rating of a soil’s relative
suitability or quality for a specified crop or use. The SPI can be
expressed by the following equation:

SPI=P-(CM+CL)

where:

P = index of performance or yield as a locally established standard,

CM = index of costs of corrective measures to overcome or mini-
mize the effects of soil limitations, and

CL = index of costs resulting from continuing limitations.

There are differences in methods for developing SPRs. The user is
referred to Huddleston et al. (1987) for a method used for several
Oregon counties and to the USDA Soil Conservation Service



(1983a) for a somewhat different ethod used in the town of
Vernon, Vermont, and other Vermont towns.

The following definitions are contained in Secretary of
Agriculture emorandum No. 9500-2  date arch 10, 1982.
This classification has been mapped for may parts of the United
States.

Prime f armlan is land that has the best combi-
nation of physical and chemical aracteristics for producing
food, feed, fora , fiber, and oilse crops and is also available

land could be cropland, pa eland, range-
, or other land but not urban It-up land or

water). It has the soil quality, growing season, and moisture sup-
ply needed to economically produce sustained high yields of
crops when treated and managed, including water management,
according to acceptable farming methods. In general, prime
farmlands have an adequate and dependable water supply from
precipitation or irrigation, a favorable temperature and growing
season, acceptable acidity or alkalinity, acceptable salt and sodi-
um content, and few or no rocks. They are permeable to water
and air. Prime farmlands are not excessively erodible or saturat-
ed with water for a long period of time, and they either do not
flood frequently or are protected from flooding. Examples of soils

ify as prime farmland are Palouse  silt am, Q-7 percent
rookstone silty clay loam, drained; an Tama  silty clay

loam, O-5 percent slopes.

~~~~~~~~  c~i~e~~~.  Prime farmlands must meet all the following
criteria. Terms used in this section are defined in the following
USDA publications: Soil Taxonomy, Agriculture Handbook 436,
Soil Survey Manual, Agriculture Handbook 18, Rainfall-Erosion
Losses from Cropland, Agriculture  Handbook 282, Wind Erosion
Forces in the United States and Their Use in Predicting Soil Loss,
Agriculture Handbook 346, and Saline and Alkali Soils, Agriculture
Handbook 60.

‘11  7 C.F.R. 657.51







farmlands of statewide importance may include tracts of land that
have been designated for agriculture by state law.

Additional farmland  of local importance. In some local areas,
there is concern for certain additional farmlands for the production
of food, feed, fiber, forage, and oilseed crops, even though these
lands are not identified as having national or statewide impor-
tance. Where appropriate, these lands are to be identified by the
local agency or agencies concerned.

Because of the multiple use of forested lands, several categories of
forest land use, i.e., timber, wildlife, and recreation, may be devel-
oped. These uses are not considered in the definition of prime for-
est land. Only that use associated with wood production is evalu-
ated. For purposes of this memorandum only, the following tim-
berland definitions will apply.

Prime ti~~e~la~d. Prime timberland is land that has soil capable of
growing wood at the rate of 85 cubic feet or more/acre/year,
under proper management (at culmination of mean annual incre-
ment), in natural stands and is not in urban or built-up land uses
or water. Generally speaking, this is land currently in forest but
does not exclude qualifying lands that could realistically be
returned to forest. Delineation of these lands will be in accordance
with national criteria.

Unique timberland. Unique timberland is land which does not
qualify as prime timberland on the basis of producing less than 85
cubic feet/acre/year, but is growing sustained yields of specific
high-value species or species capable of producing specialized
wood products under a silvicultural system that maintains soil
productivity and protects water quality. Delineation of these lands
will be in accordance with national criteria.

Timberland of statewide importance. This is land, in addition to
prime and unique timberlands, that is of statewide importance for
the growing of wood. Criteria for defining and delineating these
lands are to be determined by state forestry planning committees
or appropriate state organizations.

-~--~-. .--.-___.  .-  ---
* Prime Forest Land Definition and Criteria, U.S. Forest Service, May 26, 1977
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Timberland of local importance. In some local areas, there is con-
cern for additional forest lands for the growing of wood, even
though these lands are not identified as having national or
statewide importance. Where appropriate, these lands are to be
identified by a local agency or agencies concerned.

Farmland criteria have been programmed to produce tables that
should help states and NRCS national technical centers coordi-
nate soil map units that qualify as prime farmlands, evaluate
placement of  so i l  map units into the Land Capability
Classification System, and develop soil productivity ratings.
Many of the same soil and environmental characteristics that are
used as prime farmlands criteria also are used to place soils into
the Land Capability Classification system and also influence soil
productivity ratings. The prime farmlands criteria are used as the
basis for the farmland criteria table.

For coordination purposes, it is useful to look at all the soils within
a Major Land Resource Area (MLRA). MLRAs should have gener-
ally uniform geomorphology, climate, water resources, natural veg-
etation, and land uses. Thus, many environmental differences are
suppressed and differences among soils become more apparent.

Computer programs maintained by NRCS state offices can pro-
duce soil interpretation tables of all the soils within an MLRA.
Tables can also be prepared for counties, but a list of series names
used in the county must accompany the request. Contact the state
NRCS office for more information (see Appendix F).

ference r soil surv

Burns, Russell M. 1983. Silvicultural Systems for Major Forest
Types of the United States. USDA Forest Service, Washington,
D.C.

Eyre, F.H. (ed.) 1980. Forest Cover Types of the United States and
Canada. Society of American Foresters, Washington, DC.

Federal Xegis  ter. 1994. 59( 116): June 17. LESA implementation rule.
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HEW. 1969. Manual of Septic Tanks. Publication No. 526, Public
Health Service, Washington, DC.

Little, Elbert L., Jr. 1979. Checklist of United States Trees (Native and
Naturalized). Agricultural Handbook 541, USDA Forest Service,
Washington, DC.

U.S. ACE and USDA SCS. 1987. An Interactive Soils Information
System Users Manual. USA-CERL, Technical Report N-87/18.
Washington, DC.

USDA ARS. 1978. Predicting Rainfall-Erosion Losses, A Guide to
Conservation Planning. Agricultural Handbook 537.
Washington, DC.

USDA SCS. 1993. National Soil Survey Handbook. Part 620 con-
tains rating guides for making soil interpretations.
Washington, D.C.

USDA SCS. 1973, Aerial-Photo Interpretation in Classifying and
Mapping Soils. Agricultural Handbook 294. Washington,
D.C.

USDA SCS. 1973. Land Capability Classification. Agricultural
Handbook 210. Washington, D.C.

USDA SCS. 1981. Land Resource Regions and Major Land Resource
Areas of the United States. Agricultural Handbook 296.
Washington, D.C.

USDA SCS. 1975. Soil Taxonomy: A Basic System of Soil Classification
for Making and Interpreting Soil Surveys. Agricultural Handbook
436. Washington, DC.

USDA SCS. 1993. General Manual, Title 430. Washington, DC.

USDA SCS. 1971. Handbook of Soil Survey Investigations Field
Procedures. Washington, DC.

USDA SCS. 1991. Hydvic Soils of the United States. Miscellaneous
Publication 1491; Lists of Hydric Soils, National Instruction
430-303. Washington, D.C.

USDA SCS. Current Issue. Keys to Soil Taxonomy. Washington, DC.
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D.C.
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DC.
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Washington,
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USDA SCS. 1989. rational  Soil Survey Laboratory Research Database.
Washington, D.C.

USDA SCS. 1990. Soil Series of the United States Including Puerto Rico
and the U.S. Virgin  Islands. Miscellaneous Publication 1483.
Washington, D.C.

USDA SCS. 1993. State Soil Survey Database User’s Manual.
Washington, D.C.

USDA SCS. 1991. STATSGO Data Users Guide. Miscellaneous
Publication. Washington, DC.

USDA SCS. 1993. Soil Survey Manual. Government Printing Office,
Washington, DC.

USDA SCS. 1984. State Soil Geographic Data Base. National
Instruction No. 430-302. Washington, D.C.
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LESA USER CONTACTS

Gene Andreucetti
USDA NRCS West Regional Office
650 Capitol Mall, Room 6072
Sacramento, CA 95814
916/498-5284

Diane Gelburd
USDA NRCS East Regional Office
Calverton Office Building Number 2, Suite 100
11710 Beltsville Drive
Beltsville, MD 20705
301/586-1325

Dwight I? Holman
USDA NRCS Southeast Regional Office
Suite 716-N
1720 Peachtree Road, NW
Atlanta, GA 30309-2439
404/347-6105

Judy Johnson
USDA NRCS South Central Regional Office
501 West Felix Street, Building 23
Fort Worth, TX 76115
817/334-5224

Jeff Vonk
USDA NRCS Northern Plains Regional Office
100 Centennial Mall North
Room 152
Lincoln, NE 68508-3866
402/437-5315

Charles Whitmore
USDA NRCS Midwest Regional Office
Suite 123
2820 Walton Commons West
Madison, WI 53704-6785
608/224-3000



list of contacts is arranged by state. The contacts of
LESA users at the state and local government levels were taken
from the publication Agricultural Land Evaluation and Site
Assessment: Status of State and Local Programs (Steiner et al., 1991).
The reader is encouraged to first read the profile of LESA applica-
tion in the jurisdiction given in the above publication; if more
information or LESA documentation is needed, then the office list-
ed below may be contacted. Please note that some of the individu-
als listed may have changed jobs.

The list also includes the USDA Natural Resources Conservation
Service (NRCS)  state office. For help in locating a trained LESA
leader, contact the NRCS state office or Frederick R. Steiner (listed
under Arizona).
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USDA NRCS
665 Opelika Road
PO Box 311
Auburn, AL 36830
20518874535

Richard Troeger
Planning Director
Kenai Borough Resource Planning
Department
144 N Binkley
Soldotna, AK 99669
907/262-4411

USDA NRCS
949 E 36th Avenue, Suite 400
Anchorage, AK 99508-4362
9071271-2424

rizona

Jeff Schmid
Urban Conservationist
3003 North Central Avenue
Suite 800
Phoenix, AZ 85012-2945
6021280-8818
602/280-8805  (fax)

Frederick R. Steiner
Director
School of Planning and Landscape
Architecture
College of Architecture and Environmental
Design
Arizona State University
Tempe, AZ 85287-2005
602/965-9656

Arkansas

USDA NRCS
Federal Bldg, Room 5404
700 W Capitol Avenue
Little Rock, AR 72201-3228
5011324-5445

Charles Tyson
California Department of Conservation
Office of Land Conservation
801 “K”  Street
MailStop  13-71
Sacramento, CA 95814
9 16/324-0862

USDA NRCS
2121 -C 2nd Street, Suite 102
Davis, CA 95616-5475
916/757-8200

olorado

USDA NRCS
655 Parfet Street, Room E200C
Lakewood, CO 802 15-55  17
3031236-2886

George T.  Malia
Farmland Preservation
Department of Agriculture
State Office Bldg
Hartford, CT 06106
2031566-4845

Kipen Kolesinskas
State Soil Scientist
USDA NRCS
16 Professional Park Rd
Storrs, CT 06268-l 299
2031487-4047

Delaware

Mike McGrath
Senior Resource Planner
Ag Lands Preservation
Department of Agriculture
2320 S DuPont Hwy
Dover, DE 19901
302/739-4811

USDA NRCS
1203 College Park Dr, Suite 1
Dover, DE 19904-8713
3021678-4160
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Mary B Leidner
District Conservationist
USDA NRCS
PO Box 748
Tifton, GA 31793
9121382-4776

USDA NRCS
Federal Bldg, Box 13
355 E Hancock Avenue
Athens, GA 30601-2769
4041546-2272

USDA NRCS
GCIC  Bldg, Suite 602
414 W Soledad Avenue
Agana, GU 96910
6711477-5940

aii

Richard Bowen
Chairman
University of Hawaii
Department of Agriculture & Resource
Economics
College of Tropical Agriculture & Human
Resources
Gilmore Hall
3050 Maile Way
Honolulu, HI 96822

Carol Ferguson
University of Hawaii
Department of Agriculture & Resource
Economics
College of Tropical Agriculture & Human
Resources
Gilmore Hall
3050 Maile Way
Honolulu, HI 96822

Mary Lou Kobayashi
Planning Program Manager
Office of State Planning
State Capitol, Room 406
Honolulu, HI 96813
808/548-i  710

USDA NRCS
300 Ala Moana Blvd, Room 4316
PO Box 50004
Honolulu, HI 96850-0002
808/541-2601

Lee Nellis
Consulting Planner
615 S. Sixth Avenue
Pocatello, ID 83201
2081524-2569

Pamela Peterson
County Planner
Latah County Planning Department
County Courthouse
Moscow, ID 83843

USDA NRCS
3244 Elder Street, Room 124
Boise, ID 83705-4711
208/334-  1601

lllinois

Steven D. Chard
Bureau of Farmland Protection
Department of Agriculture
PO Box 19281
Springfield, IL 62794-9281
2171782-6297

Corby Schmidt
Boone County Planning Department
601 N Main Street, Suite 103
Belvidere, IL 61008

Frank DiNovo
Director
Champaign County Department of Planning
and Zoning
1303 N Cunningham Avenue
Urbana, IL 61801
2 171328-3313

Gary J. Lawrence
District Conservationist
USDA NRCS
Rural Route #4
Mt Sterling, IL 62353
2171773-2316

Christopher C. Aiston
Director
DeKalb County Planning Department
110 E Sycamore Street
Sycamore, IL 60178
815/895-7188

Charles F. Werner
Supervisor of Assessments
Ford County Courthouse
Paxton,  IL 60957
2171379-4132
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Brett Roberts
District Conservationist
USDA NRCS
PO Box 89
Lewistown, IL 61542
309/542-2215

Larry Pachol
Building and Zoning
Grundy County Courthouse
111 E Washington Street
Morris, IL 60450
8151942-9024 Ext. 228

Susan Yarger
Resource Conservationist
Henry County S&WCD
301 E North
Cambridge, IL 61238
3091937-3376

Gregory V.  Schaefer
Jackson County Planning Commission
County Courthouse
Murphysboro, IL 62966
6181549-6383

Edward T. Sieben
Senior Planner
Kane County Development Department
719 Batavia Avenue
Geneva, IL 60134

Thomas E. Palzer
Executive Director
Kankakee County Regional Planning
Commission
189 E Court Street
Kankakee, IL 60901

Suzanne Ehardt
Director
McHenry  County Department of Planning
2200 N Seminary Avenue
Woodstock, IL 60098
815/338-2040

Kenneth J. Emmons
Principal Planner
McLean Co Regional Plan Commission
Illinois House Suite 201
207 W Jefferson Street
Bloomington, IL 61701

Charles E. Bentley
Zoning Officer
Mercer  County
1109 SW 3rd Avenue
Aledo,  IL 61231
3091582-7004

Philip W. Bremser
Zoning Administrator
Monroe County
224 E 3rd Street
Waterloo, IL 62298

Jay Hockstra
Director of Long Range Planning
Planning and Zoning Department
Peoria Co Courthouse, Rm 31
Peoria, IL 61602
309/672-6915

Pat Woods
Resource Conservationist
USDA NRCS
1319 W Washington
Pittsfield, IL 62363
217/285-4630

Geno Christini
Putnam County Zoning Administrator
County Courthouse
Hennepin, IL 61327
8151925-7238

Norm Neely
Zoning Code Enforcement Administrator
County Office Bldg
1504 - 3rd Avenue
Rock Island, IL 61201
3091786-445 1

John Harryman
USDA NRCS
2031 Mascoutah Road
Belleville, IL 62220
8151338-0049

Chrystal Younger
USDA NRCS
2031 Mascoutah Road
Belleville, IL 62220
815/338-0049

Randolph J. Armstrong
Springfield-Sangamon County
Regional Planning Commission
703 Meyers Bldg
W Old State Capital Plaza
Springfield, IL 62701
2 171525-2  132

Leland Hardy
District Conservationist
USDA NRCS
Rural Route #3
Rushville, IL 62681
2171322-3359
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Al Washburn
Zoning Administrator
Stephenson County Courthouse
15 N Galena Avenue
Freeport, IL 61032
8151235-8275

David Weber
Whiteside County Hwy Department
18819 Lincoln Road
Morrison, IL 61270

Martin lnce
Senior Planner
Will County Land Use Department
501 Ella Avenue
Joliet, IL 60433

USDA NRCS
1902 Fox Drive
Champaign, IL 61820
2 171398-5267

USDA NRCS
6013 Lakeside Blvd
Indianapolis, IN 46278-2933
317/290-3200

Kenneth E. Lind
Black Hawk County Zoning
Administrator/Bldg  Inspector
Iowa Northland Regional COG
531 Commercial, Suite 800
Waterloo, IA 50701-5442
31 g/235-031 1

Johnson County Planning and Zoning
913 S Dubuque Street
PO Box 126
Iowa City, IA 52244
31 

ansas

David R. Guntert
Lawrence/Douglas County Planning Office
6 E 6th Street
PO Box 708
Lawrence, KS 66044

USDA NRCS
760 S Broadway
Slaina, KS 67401
9131823-4865

entucky

Robert G. Blanton
Planning Director
Winchester/Clark County Planning-Zoning
Commission
PO Box 40
Winchester, KY 40392
606/744-7019

Tim Asher
Hardin County Planning and Development
Commission
City Bldg/Public  Square
Elizabethtown, KY 42701
5021769-5479

USDA NRCS
771 Corporate Drive, Suite 110
Lexington, KY 40503-5479
606/224-7390

Louisiana

USDA NRCS
3737 Government Street
Alexandria, LA 71302-3727
3 181473-775  1

Maine

Donald A. Collins, Jr
District Conservationist
Southern Aroostock S&WCD
USDA NRCS
Rural Route #3,  Box 45
Houlton, ME 04730



Albert Dow
District Conservationist
USDA NRCS
Dover-Foxcroft, ME
207/564-2161

Patricia Jennings
Eastern Mid-Coast Planning
Commission
9 Water Street
Rockland, ME 04841
207/594-2299

USDA NRCS
5 Godfrey Drive
Orono, ME 04473
2071866-7241

Wally Lippincott
Baltimore County Agricultural Land
Preservation Program
Department of Environmental Protection
401 Bosley Avenue, Suite 416
Towson, MD 21204
41 O/887-2904

Don Halligan
Principal Planner
Cecil County Office of Planning and Zoning
Cecil County Courthouse
Elkton, MD 21921
41 O/398-0200

Dan Rooney
Agricultural Planner
Harford County Planning and Zoning
Commission
220 S Main Street
Belair,  MD 21014
41 O/638-31 03

Donna Mennitto
Howard County Farmland Preservation
Program
3430 Court House Drive
Ellicott City, MD 21043
41 o/31  3-5407

USDA NRCS
John Hanson Business Ctr
339 Busch’s Frontage Road, Suite 301
Annapolis, MD 21401-5534
41 O/757-0861

Richard K. Hubbard
Massachusetts Department of Food and
Agriculture
142 Old Common Road
Lancaster, MA 01523
617/727-3000  ext. 150

Richard Scanu
Soil Scientist
USDA NRCS
451 West Street
Amherst, MA 01002
4131256-0441

Donald Liptak
District Conservationist
USDA NRCS
Flint Rock Road
PO Box 709
Barnstable, MA 02630
5081362-9332

Dan Lenthall
District Conservationist
USDA NRCS
40 Nagog Park
Acton, MA 01720
508/264-45 16

Richard DeVergilio
District Conservationist
USDA NRCS
243 King Street, Room 39
Northampton, MA 01060
4131586-5440
Ronald E. Thompson
District Conservationist

USDA NRCS
672B Main Street, Room IO
Holden, MA 01520
5081829-6628

Geralyn Ayers
Resource Specialist
Bureau of Transportation Planning
PO Box 30050
Lansing, Ml 48909
5171335-2635

USDA NRCS
1405 S Harrison Road, Room 101
East Lansing, Ml 48823-5243
517/337-6701
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innesota

David Drealan
County Planner
Carver County Zoning Department
600 E 4th Street
Chaska, MN 55318
6121488-3435

Art Harlander
Zoning Chairman
Holding Township
Holdingford, MN 56340
Township Zoning Administrator
103 Hillview Blvd
La Crescent, MN 55947

Kenneth D. Matzdorf
Area Soil Scientist
USDA NRCS
209 W Mulberry
St Peter, MN 56082
5071931-2530

Stearns County Soil & Water Conservation
District
1 IO - 2nd Street S, Suite 128
Waite Park, MN 56387
612/25 l-7800

USDA NRCS
600 FCB Bldg
375 Jackson Street
St Paul, MN 55101-l 854
6121290-3675

Mississippi

USDA NRCS
Federal Bldg, Suite 1321
100 W Capitol Street
Jackson, MS 39269-i 399
601/695-5205

Missouri

USDA NRCS
Parkade Center, Suite 250
601 Business Loop 70 West
Columbia, MO 65203-2546
314/876-0901

Montana

Rich Pettersen
District Conservationist
USDA NRCS
35 W Reserve Drive
Kalispell, MT 59901-2331
4061752-4242

USDA NRCS
Federal Bldg, Room 443
10 E Babcock Street
Bozeman, MT 59715-4704
4061587-6813

Nebraska

USDA NRCS
Federal Bldg, Room 152
100 Centennial Mall North
Lincoln, NE 68508-3866
4021437-5300

Nevada

John Capurro
District Conservationist
USDA NRCS
1281 Terminal Way, Suite 204
Reno, NV 89502
7021784-5408

USDA NRCS
5301 Longley Lane
Bldg F, Suite 201
Reno, NV 89511
7021784-5863

Vicki  Smith
Upper Valley/Lake Sunapee Council
RR 1, Box 123
Lebanon, NH
603/448-l 680

USDA NRCS
Federal Bldg
Durham, NH 03824-1499
6031868-7581

James B. Hersey
District Conservationist
USDA NRCS
Federal Bldg, Room 203
719 Main Street
Laconia,  NH 03246-2741
6031528-8713
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William R. Yamartino
District Conservationist
USDA NRCS
196 Main Street
Keene, NH 03431-3765
603/352-3602

Michael Dannehy
District Conservationist
USDA NRCS
PO Box 229
Woodsville, NH 037850229

David L. Smart
State Resource Conservationist
New Jersey
201/246-4110

Susan Craft or Al Buchan
Land Planner
Burlington County Land Use Office
49 Rancocas Road
Mount Holly, NJ 08060
6091265-5787

Robert Dobbs
District Manager
Camden Soil Conservation District
59 S Whitehorse Pike
Berlin, NJ 08009
6091767-6299

Mona Peterson
District Conservationist
USDA NRCS
PO Box 144
Deerfield, NJ 08313
6091451-2422

Tim Dunne
District Conservationist
USDA NRCS
8 Gauntt Place
Flemington, NJ 08822

Bill English
District Manager
Hunterdon Soil Conservation District
Flemington, NJ 08822
201/782-3915

Linda Black
Hunterdon County Planning Board
County Administration Bldg
Flemington, NJ 08822
201/788-l 490

Janice Reid
USDA NRCS
Somerset County 4-H Center
308 Milltown  Road
Bridgewater, NJ 08807
2011725-3438

Karen C. Fedosh
Monmouth County Planning Department
PO Box 1255
Freehold, NJ 07728
908/431-7460

Roberta Lang
Director
Morris County Agricultural Development
Board
CN 900
Morristown, NJ 07960
201/285-1667

Ruben C. Keesee
District Conservationist
USDA NRCS
540 Lacey  Road
Forked River, NJ
609/97-i  -3316

Anthony V. McCracken
Somerset County Planning Board
County Administration Bldg, Box 3000
Somerville, NJ 08876
201/231-7021

Joanne C. Carr
Environmental Specialist
Sussex County Planning Department
55-57 High Street
Newton, NJ 07860

George Jones
District Conservationist
USDA NRCS
330 Route 206 S
Newton, NJ 07860
201/383-0529

USDA NRCS
1370 Hamilton Street
Somerset, NJ 08873
908/246-l 662

Jeff Ten Eyck
District Manager
USDA NRCS
100 Grange Place, Room 205
Cortland, NY 13045
607/756-5991
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M.E. Williams
Director
Metropolitan Area Planning Commission
219 S Missouri, Suite l-102
Claremore, OK 74017

USDA NRCS
100 USDA, Suite 203
Stillwater, OK 74074-2655
4051624-4360

Oregon

J. Herbert Huddleston
Extension Soil Scientist
Ag & Life Science 3041
Oregon State University
Corvallis, OR 97331
5411737-5713

James R. Pease
Extension Land Resource Management
Specialist
Wilkinson 252
Oregon State University
Corvallis, OR 97331
541/737-1213

Curt Schneider
Planning Director
Clatsop County Department of Planning and
Development
PO Box 179
Astoria, OR 97103
503/325-8611

Peter Watson
Chief Planner
Columbia County Land Development
Services
County Courthouse
St Helens, OR 97051
503/397-l  501

Bill Eagle
USDA NRCS
339 S Columbia River
St Helens, OR 97051
5031397-4555

Josephine County Planning Department
510 NW 4th Street
Grants Pass, OR 97526
5411474-542  1

Kent Howe
Associate Planner
Lane County Land Management Department
125 E 8th Avenue
Eugene, OR 97401
5411687-3807

Steve Michaels
Linn County Planning and Building Dept.
County Courthouse
PO Box 100
Albany, OR 97321
5031967-3816

Robert Hallyburton
Marion County Planning Department
220 High Street NE
Salem, OR 97301
5411588-5038

Vie  Affolter
Planning Director, Tillamook County
201 Laurel
Tillamook, OR 97141
5031842-3408

Gregg Leion
Associate Planner
Washington County Planning Division
150 N 1st Street
Hillsboro, OR 97124
503/640-35 19

USDA NRCS
101 SW Main Street, Suite 1300
Portland, OR 97204-3221
503/414-3200

USDA NRCS
Area Office
2225 Pacific Blvd SE
Albany, OR 97321
54-l/967-5931

USDA NRCS
Field Office
33935 Hwy 99E
Tangent, OR 97389
5411967-5927

Pennsylvania

[Note: for current contacts, call Farmland
Protection Bureau 717/783-31671

John J. Corris
Adams County Agricultural Preservation
Program
County Commissioners Office
Gettysburg, PA 17325
7171334-6781
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Bernard J. Riley
Berks County Agricultural Preservation
Board
PO Box 520
Leesport, PA 19533
2161378-1327

John Keene
Department of City and Regional Planning
University of Pennsylvania
Philadelphia, PA 19104
2 151898-7880

Anthony J. Ventello
Bardford County Planning Commission
County Courthouse
Towanda, PA 18848
7171256-i 715

Richard Harvey
Director
Bucks County Agricultural Land
Preservation Program
Almshouse, Neshaminy Manor
Doylestown, PA 18901
215/345-3400

Maria Midas
Carbon County Agricultural Land
Preservation Board
PO Box 210
Jim Thorpe, PA 18229
717/325-3671

Daniel Pennick
Centre County Agricultural Land
Preservation Board
Willowbank Bldg
Bellefonte, PA 16823
814/355-6791

Ray Pickering
Chester County Agricultural Land
Preservation Board
235 W Market Street
West Chester, PA 19382
2151344-6285

Bob Christoff
Dauphin County Conservation Board
1451 Peters Mountain Road
Dauphin, PA 17018
717/921-8100

Thomas Daniels
Agricultural Land Preservation Board of
Lancaster County
50 N Duke Street, Box 3480
Lancaster, PA 17603
7171299-8355

Jeffrey W. Zehr
Lehigh County Agricultural Land
Preservation Board
4184 Dorney Park
Allentown, PA 18104
2 15/820-3398

Thomas Corbett
Lycoming Agricultural Land Preservation
Board
240 W 3rd Street, Box 68
Williamsport, PA 17703
717/326-5858

Kenneth R. Maxwell
Mercer County Agricultural Land
Preservation Board
PO Box 530
Mercer, PA 19137
412/662-3366

Craig Todd
Monroe County Conservation District
RD #2,  Box 2336-A
Stroudsburg, PA 18360
7171992-7565

Mary Ann L. Carpenter
Montgomery County Planning Commission
County Courthouse
Norristown, PA 19404
2 151278-3722

Roslyn Kahler
Northampton County Conservation District
RD 4, Greystone Bldg
Nazareth, PA 18064
215/746-l 971

Craig Mitterling
Snyder County Agricultural Land
Preservation Board
County Courthouse, Box 217
Middleburg, PA 17842
7 17/837- 1744

Wesley Gordon
District Conservationist
USDA NRCS
932 St Clair Way, Route 30 E
Greensburg, PA 15601

Patricia Comish
York County Agricultural Preservation
Program
118 Pleasant Acres Road
York, PA 17402
717/771-9430

USDA NRCS
1 Credit Union Place
Suite 340
Harrisburg, PA 1711 O-2993
7171782-2202



USDA NRCS
Federal Bldg, Room 639
150 Carlos Chardon Street
Hato Rey, PR 00918-7013
809/766-5206

USDA NRCS
60 Quaker Lane, Suite 46
Warwisk, RI 02886-0111
401/828-l 300

USDA NRCS
WR Poage Bldg
101 S Main Street
Temple, TX 76501-7682
817/774-1214

USDA NRCS
WF Bennett Federal Bldg
125 S State Street, Room 4402
Salt Lake City, UT 84138
801/524-5050

outh /in

David W.  Howe, Jr
District Conservationist
USDA NRCS
1555 Richland  Ave E, Suite 400
Aiken, SC 29801
803/649-4221

Eddie Kephart
District Conservationist
USDA NRCS
960 Morrison Drive, Suite 300
Charlston, SC 29403
803/724-4671

USDA NRCS
Strom Thurmond Federal Bldg
1835 Assembly Street, Room 950
Columbia, SC 29201-2489
8031253-3935

USDA NRCS
Federal Bldg
200 - 4th Street SW
Huron, SD 57350-2475
605/353-l  783

USDA NRCS
675 US Courthouse
801 Broadway
Nashville, TN 37203-3878
6151736-5471

Stuart Hurd
Town of Bennington
205 South Street
Bennington, VT 05201
8021442-l 037

Lew Sorenson
Windham Regional Commission
139 Main Street
PO Box 818
Brattleboro, VT 05301
8021257-4547

Gaylord Hoisington
District Conservationist
USDA NRCS
12 Market Place, Unit 9
Essex Junction, VT 05452
802/951-6423

Bruce Chapel1
District Conservationist
USDA NRCS
81 River Street, Heritage I
Montpelier, VT 05602
8021828-4493

Sharon Murray
Franklin-Grand Isle Regional Planning
and Development Commission
140 S Main Street
St Albans, VT 05478-I 850
8021524-5958

Dean Pierce
Addison County Regional Planning
Commission
RD #l, Box 275
Middlebury, VT 05752
8021388-3141
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David White
Lamoille County Planning Commission
RR 1, Box 2265
Morrisville, VT 05661
8021888-4548

Peter G. Gregory
Two Rivers/Ottauquechee Regional
Commission
King Farm
Woodstock, VT 05091
802/457-3-f 88

William R. Forbes
District Conservationist
USDA NRCS
257 S Main Street
Rutland,  VT 05701
802/775-7192

Timothy McKay
Soil Conservationist
USDA NRCS
Federal Bldg
St Johnsbury, VT 05819
8021748-3885

Daniel Koloski
District Conservationist
USDA NRCS
38 S Main Street
Randolph, VT 05060
802/728-3371

Gregory Federspiel
Stowe Planning Department
PO Box 216
Stowe, VT 05672
802/253-409-l

Jeff Hatling
Southern Windsor County Regional
Commission
PO Box 88
Windsor, VT 05089-0088
802/674-9201

USDA NRCS
69 Union Street
Winooski, VT 05404-l 999
802/95 1-6795

Virginia

Charles Johnson
Clarke County Planning Department
PO Box 169
Berryville, VA 22611
7031955-3275

Robert Lee
Fauquier County
40 Culpeper Street
Warrenton, VA 22186
7031347-8680

Kevin l? Hannigan
District Conservationist
USDA NRCS
604 S Main Street
Culpeper, VA 22701
7031825-4200

John H. Hodges
Planning Director
Hanover County
PO Box 470
Hanover, VA 23069
804/537-6171

George R. Ways
District Conservationist
USDA NRCS
305-B S Washington Hwy
Ashland, VA 23005
8041798-8  107

USDA NRCS
Federal Bldg
400 N 8th Street, Room 9201
Richmond, VA 23240-i  001
8041771-2455

Washington

William Johnston
Clark County Department of Public Services
PO Box 5000
Vancouver, WA 98668
206/699-2375

Jerry Litt
Douglas County Planning Department
213 S Rainier
Waterville, WA 98858

Merlyn Paine
Island County Planning
PO Box 5000
Coupeville, WA 98239
206/678-5111

Hal H. Hart
Planning Director
Stevens County Planning
Department
Colville, WA 99114
509/684-2401



Walla Walla County Planning
Department
310 W Poplar, Suite 117
Walla Walla,  WA 99362
5091527-3285

Mark Bordsen
Whitman County Department of Public
Works
PO Box 430
Colfax, WA 9911 l-0430
509/397-6206

USDA NRCS
W 316 Boone Avenue, Suite 450
Spokane, WA 99201-2348
509/353-2337

t Virginia

Kelley N. Sponaugle
Area Conservationist
USDA NRCS
483 Tragland Road
Beckley,  WV 25801
304/255-9225

Ron Estepp
Area Soil Scientist
USDA NRCS
500 E Main Street
Romney, WV 26757
304/822-3316

Carlos Cole
Area Soil Scientist
USDA NRCS
PO Box 1394
Parkersburg, WV 26102
304/420-6701

Roy Pyle
Area Soil Scientist
USDA NRCS
91 W Main Street
Buckhannon, WV 26201
304/420-670 1

USDA NRCS
75 High Street, Room 301
Morgantown, WV 26505
304/291-4153

isc~~sin

USDA NRCS
6515 Watts Road
Madison, WI 53719-2726
6081264-5577

USDA NRCS
Federal Office Bldg
100 E “B”  Street, Room 3124
Casper, WY 82601-l 911
307/26 l-520 1
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GLQSSA~Y

SCS: U.S. Department of Agriculture-Agricultural Stabilization
and Conservation Service [now part of the Farm Service Agency
WSNI.

lan: These are all terms for
a document that contains policies for the general development of a
jurisdiction.

hi: A technique to obtain group consensus. Details are given
in Chapter 7.

ifferentiation: The application of the LESA score to rank sites rel-
ative to one another. The choice of factors, as well as their weight-
ing, generally has to be adapted to local conditions in order to pro-
vide clear distinction among sites.

Factor: The term is used to label a group of attributes, such as soil
potential, size, compatibility, or scenic quality.

ating: The number of points assigned to a factor, before
weighting, on a O-100 point scale.

actor Scale: The way points are assigned to a factor on O-100 point
scale.

p: A technique to enable group discussion and resolu-
tion of a given problem. Details are given in Chapter 7.

lass: A classification system developed by
the USDA NRCS. A description is given in Appendix E, Part 2.

ility Classification: Capability classes and subclasses
show, in a general way, the suitability of soils for most kinds of field
crops. The soils are classed according to their limitations when they
are used for field crops, the risk of damage when they are used, and
the way they respond to treatment. See Appendix E, Part 1.

La esource nit: An area of several thousand acres character-
ized by particular patterns of soil, climate, vegetation, water
resources, land use, and type of farming. Land Resource Units are
the basic map units on state land resource maps, which are usual-
ly mapped at a scale of 1:1,000,000.  The USDA compiles data on
land resource units for the publication Land Resource Regions and
Major Land Resource Areas of the United States.



GLOSSARY

LE: Land Evaluation. For LESA applications, soil quality factors
are grouped in a category called Land Evaluation.

LES s i t e SSeSS ent. LESA is a
weighting system for combining soil quality factors with other
factors that affect the importance of the site for continued
resource use.

A: ajar  La esource Area. A major land resource area is
a group of geographically associated land resource units. This
description is used by NRCS for creating general maps and text as
part of the publication Land Resource Regions and Major Land
Resource Areas of the United States

NRCS: U.S. Department of Agriculture-Natural Resources
Conservation Service (formerly the Soil Conservation Service).

esource Inventory. A report developed by NRCS
of the nation’s resources. The report includes data on surface area
of land and water, land cover and use, prime farmland, erosion sta-
tistics, conservation treatment needs, potential cropland, and pas-
ture and rangeland conditions.

nical Center. There used to be four centers to
service NRCS technical needs. The centers have since been
replaced by the regional offices listed in Appendix F.

IParcel:  In this G&!ebook,  parcel designates a unit of ownership. A
parcel may consist of contiguous or non-contiguous tax lots or
fields.

: Purchase of development  Rights. This is similar to a conser-
vation easement, where certain uses of land are restricted by pur-
chase of those rights by public or private agencies or organizations.

Ranking: This term refers to the relative importance of a site com-
pared to other sites.

Riparian Area: Area relating to or located on the bank of a natural
water course, or lake, or tidewater.

SA: Site Assessment. For LESA applications, non-soil factors are
grouped into a category called Site Assessment. In this Guidebook,
SA factors are of three types: SA-1, non-soil factors related to agri-
cultural productivity or farming practices; SA-2, factors measuring
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development pressure; and SA-3, factors measuring other
values, such as istoric or scenic values.

ealing: See factor scale.

core: This term is used for the total of all factor ratings, i.e., a
LESA score.

: U.S. Department of Agriculture-Soil Conservation Service
(now the Natural Resources Conservation Service).

ite: In this Guidebook, site designates a unit of observation for rat-
ing. The site may be a field, an ownership parcel, or a set of fields
or parcels.

ctivi : Soil productivity is the capacity of a soil
to produce a specified plant or sequence of plants under a physi-
cally defined set of management practices, measured in terms of
inputs of production factors in relation to outputs or yields (See
Appendix E, Part I).

te . Soil potential ratings indicate the
relative quality of a soil, compared with other soils in the area,
for a particular crop and considering predicted yields, the rela-
tive cost of applying modern technology to minimize the effect
of any soil limitation, and the costs of continuing limitations.

ysis: An examination of physical, economic, and
social characteristics of a site to determine limitations or desirable
features for a particular use.

Syste : This term refers to all the factors, weights, and scales used
in the evaluation of soils and other site conditions.

T evelo ent ights.  This term refers to a
program where a land-owner is permitted under local or state
regulations to transfer development rights from one site to
another.

u : United States Department of Agriculture.

: This term refers to assigning a weight (for example, O-
1.0) to each factor in order to recognize the relative importance of
each factor in the LESA system.



GLOSSARY

ighted Factor ating: This term is used to denote the factor rat-
ing after weighting.

oning inance: Specific regulations for the development of a
jurisdiction.

Zoning Permit: A land-use permit obtained through a regulatory
process at the local or state level.
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score for, 11, 112
Soil Conservation Service, 4
spreadsheet programs for, 177-l 78
staffing for, 26-27
state policies, 24
structure for, 13-14
summary of, 125-127
system for, 11
testing and, 97-107
thresholds and, 11,14-16,  111,114-120,  158-159
USDA and, 23
user contacts for, 193-210
Vermont and, 23
weighting for, 11, 14,92-96
wetlands and, 81, 172-174
See also Land evaluation; Site Assessment

Land resource unit, defined, 213
Large parcels, 119
LE. See Land Evaluation
Length of frontage, 79 See also SA-2 factors
Local policies, 24
Louisiana, 201

Maine, 201-202
Major Land Resource Areas (MRLA),  46,214

235



INDEX

Maryland, 202
Massachusetts, 202
Master Plan, defined, 213
Mexico, wetlands and, 172-l 74
Michigan, 202
Minnesota, 203
Mississippi, 203
Missouri, 203
Montana, 203
MRLA. See Major Land Resource Areas

NAWCC.
See North American Wetlands Conservation Council
National Technical Center (NTC), 214
National Environmental Policy Act (NEPA),  26
National Resource Inventory (NRI), 214
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Potential users, 25-26
Prime farmland, 186-l 88
Prime forest lands, 189-190
Productivity rating, 48,184-185,215
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legislation and, 26, 111, 129-146
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Right-of-way, 154
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Rural development

Hawaii and, 167
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development and, 78-79
frontage of, 79
highways and, 79
land-use policy and, 77-78
protected farmland and, 62, 79-80
sewage and, 79
urban areas and, 79

SA-3 factors
archaeological sites, 81
defined, 61
educational value, 81
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historic buildings, 81
open space and, 81
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size and, 153
soils and, 155
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See also Scaling
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Score
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factors and, 11
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Shape, of site, 71, 72
Site
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shape of, 71,72

Site Assessment (SA),
defined, 61,214-215
scaling and, 59-82
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Soil-based qualities, 42-44
Soil classification systems, 183-185
Soil Conservation Service, 4. See also Natural Resources Conservation

Service
Soil data, locating, 45-46
Soil potential rating (SPR)
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factor thresholds and, 116
LE and, 47
preparing, 48-49

Soil productivity rating
defined, 215
land capability classification, 48
soil classification systems, 184-185
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Soil Survey
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land evaluation and, 46

South Carolina, 208
South Dakota, 208
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Staffing, 26-27
State policies, 24
Stewardship
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Storie Index, 4
Stream and power line ROW, 154. See also SA factors
Structured group process, 36-37. See also Delphi method; Focus groups
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Surrounding land use, 154. See also SA factors
Systems concept, 11,215
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Transfer of Development Rights (TDR),  defined, 215
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U.S. Department of Agriculture, 3,23
USDA. See U.S. Department of Agriculture
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FLESA and, 150
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policy objectives and, 94
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Canada and, 172
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